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9497-C. 


TEST TUBE SUPPORTS (RACKS), Stain- 
less steel, for Tissue Cultures, for slanting 16 mm 
culture tubes in a fixed position at an angle of 5° 
for stationary incubation. Double perforated shelf 
construction of 18-8 Stainless steel, and an ingenious, 
threaded Stainless steel spiral spring device hold tubes 
firmly in place even when rack is inverted for emptying. 
Offers the advantage that all the tubes can be emptied 
at one time. Upper shelf projects approximately 5/16-inch 
to form ledge in front, which maintains tubes at optimal 
angle when rack is lowered into position to distribute fluid 
medium for maximum surface area, and facilitates stack- 
ing in use. The 32-hole size has two staggered rows of 16 


TISSUE CULTURE RACKS 


& Of Stainless steel 


> For slanting 16 mm tubes at fixed 5° 
angle 


> Tubes are held firmly in position by 
Stainless steel spiral spring 


& Rack can be inverted for emptying all 
the tubes at the same time. 


holes to permit viewing all tubes simultancously; the 64- 
hole size has four rows of 16 holes and two finger holes in 
each end for convenient handling. 


9497-C. Test Tube Supports (Racks), Stainless steel, for 
Tissue Cultures, as above described. Dimensions of both 
sizes, 43g inches high x 16% inches long. 


Number of holes......... 32 64 


10% discount in lots of 12; 20% discount in lots of 72 
or more. 


TISSUE CAPSULES 


CAPSULES, TISSUE, Rectangular, Perforated, Stainless 


steel, serially numbered, with sliding cover, for processing histo- 
logical or pathological specimens, as suggested by Dr. E. E. 
Aegerter, Department of Pathology, Temple Medical School. 

Designed to permit safe, rapid handling by manual and automatic 
methods of tissue preparation in all types of dehydrating solutions. Re- 
moval of infiltrated tissues is facilitated, and the capsules can be .con- 
veniently stacked. Size A is suggested for handling minute specimens such 
as encountered in biopsies; size B is useful for processing routine patho- 
logical tissues. 

Consisting of a sturdy, corrosion resistant, shallow, rectangular 
flanged container, perforated with numerous small holes on the bottom 
and two opposite sides, and a sliding type, friction fit, perforated cover 
with edges formed to engage the flanges so that the capsule cannot open 
accidentally. A vertical projecting tab is provided on the cover for con- 
venient manipulation. Capsules are rugged, lightweight, and carefully 
formed with smoothly finished edges, and practically indestructible in 
normal use. Covers are serially numbered for convenient identification of 
contents. 


A. H.T. co. 


2853-A. Capsules, Tissue, Rectangular, 
Perforated, Stainless steel Type No. 302 
(18-8), as above described. 


A B 
Length overall, 

inches 1-13/32 
Inside dimensions, 

inches %x%x7/16 %x%x7/16 
Each 1.35 1.45 


10% discount in lots of 12; 15% discount 
in lots of 72; 20% discount in lots of 144, 
one size or assorted. 


ARTHUR H. THOMAS COMPANY 


SPECIFICATION 


WEST WASHINGTON SQUARE 


Laboratory Afparalus and Reagents 


PHILADELPHIA 5, PA. 


Teletype Services: Western Union WUX and Bell System PH-72 
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New (Gth) Edition! 


Harrow & Mazur’s Biochemistry 


This text will be especially useful to instructors of college 
general biochemistry courses. Completely revised for its 
New (6th) Edition, it is a sound, authoritative presentation 
of the fundamental facts of biochemistry. Among the many 
new and expanded topics are paper chromatography, 
countercurrent distribution of amino acids, determination 
of “end groups” in a protein, the Donnan theory of mem- 
brane equilibria, techniques for demonstrating enzyme 
activity, theory of the mechanism of enzyme action, the 
metabolism of bile pigments, a new table of blood values, 


blood plasma protein fractionation, etc. 


By Benysamin Harrow, Ph.D., Profi of Ch y, College of the City of 
New York; and Asranam Mazur, Ph.D., Associate Professor of Chemistry, 
College of the City of New York. 563 pages, 6” x 9”, with 131 illustrations. 
$6.50. New (6th) Edition! 
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New (2nd) Edition! 
Villee’s Biology 


Brilliantly integrated new material on botany and the ex- 
pansion of discussions on invertebrates and vertebrates 
swell the list of features that have made this elementary 
general biology text one of the finest and most teachable of 
its kind. Some of the changes for this edition include: 
expansion of The Animal Kingdom to three chapters and 
Plant Biology to six chapters; a completely new chapter 
on ecology—Biological Interrelationships; up-to-date sec- 
tions on organ systems; information on protoplasm and 
cellular metabolism rewritten, etc. 


By Craupe A. Virree, Ph.D., Harvard University. 670 pages, 6” x 9”, with 
293 illustrations. $6.50. New (2nd) Edition! 


W. B. SAUNDERS COMPANY 
West Washington Square Philadelphia 5 
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PROCEDURES 
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“VITAMIN-FREE" 
CASEIN HYDROLYSATE 


An acid hydrolysate of a 10% solution of Vita- 
min Test Casein GBI. Vitamins are removed 
by several carbon treatments. When suitably 
supplemented, it will support excellent growth 
of organisms employed in microbiological 
procedures. 


Ready-to-use, laboratory pre-tested GBI Vita- 
min Free Casein Hydrolysate is in convenient 
sterilized liquid form for USP and other 
standard assays, for B-Complex vitamins, 
amino acids and bacterial nutrition studies. 


Immediate shipment (acid or enzymatic hy- 
drolysate) as follows: 


GBI "VITAMIN-FREE” 
CASEIN HYDROLYSATE 


100 ml. serum bottle .......... $1.40 ea. 
1 doz. bottles—$15.00 doz. ... $1.25 ea. 
12 doz. bottles—$14.40 doz. ... $1.20 ea. 
500 ml. serum bottle .......... $6.25 ea. 
1 doz. bottles—$66.00 doz. ... $5.50 ea. 


WRITE FOR FREE CATALOG 


@ Save time and money with this 

handy reference book for biologi- | *toouet 
cal, microbiological, biochemical and a 
bacteriological research supplies. 


Write for your copy today! 


G b N E R A L 60 Laboratory Park 


BIOCHEMICALS, INC. Chagrin Falls, Ohio 
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ROYAL BERLIN 


Hard Porcelain Filtering Crucibles 
and Filtering Tubes 


For Regular and Micro Filtration 


> These crucibles and tubes are the 


original Koenig type. Porous bottom 
and crucible are of one piece and 
equally heat resistant. 

Crucibles are made in three poros- 
ities of about 6, 7 and 8 microns. 

Filtering tubes in porosity #2 
(7 microns). Made for micro filtra- 
tion of liquids from precipitates bv 
suction. 

R. B. Micro immersion Filter 
Tube #0.9886: $3.75. 


R. B. Micro Filtering Crucible 
#0.9974 A-2,1.2 ce. capacity, 90¢. 


R. B. Filtering Crucible #0.9779 
A-1, A-2 and A-3, 25 cc. capacity, 


4 
FILTER 


euten $1.25. 


Available through laboratory supply dealers or from us. 
Bulletin on request 


FISH-SCHURMAN CORPORATION 
74 Portman Road, New Rochelle, N. Y. 


Trade-Mork 


M.S. C. 
(Mass Spectrometer Checked) 


RARE GASES 


LIUM - NEON ARGON - KRYPTON - XENON 


Linde Rare Gases are mass spectrometer. checked to 
Pe assure you gases of known purity and uniformly high a 
quality. Available in commercial-size cylinders and 


glass bulbs. 


Linde, the world’s largest producers of gases derived — 
~ from the atmosphere, can meet your individual need C 
purity.. 


. volume ... mixtures... containers... 


LINDE AiR PRODUCTS COMPANY 


A DIVISION OF 
UNION CARBIDE AND CARBON CORPORATION 


30 East 42nd Street [Tl New York 17, N. Y. 


in Canada: Dominion Oxygen Company, Limited, Toronto 
[The term “Linde” is a registered trade-mark of Union Carbide and Carbon Corporation 
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This instrument, an item 
of war surplus, was origi- 
nally designed to check 
navigational instruments. 
It is being used by indus- 
try as a collimator for 
optical instruments, for 
testing lenses for definition, as a source of infinite light, and for 
photographing reticles at infinity. It is also being purchased by many 
firms as a source for the fine lenses and parts it contains. Consists 
of a large cemented achromat, 5” in diameter, with a focal length 
of approximately 25”, a pin point reticle lighted by a 6-8 volt 
bulb (to represent a star), a first-surface mirror to reflect the light 
from the reticle. Overall length 14%”; width of cradle 7%”. 
Slightly used, but in good working order. 


$95.00 f.0.b. Barrington, W. J. 


Microscope Objective 


Providing Long Work Distance — Upright Image 


Stock Ne. 80,025-W 


The system offered here will 
give you greater working dis- 
tance under the microscope— 
from objective to specimen, 
actually 128mms. Especially 
needed where some operation 
is to be performed. Also pos- 
sible to view specimens at 
high temperatures ... or 
where viewing is required 
through thickness of trans- 
parent material. System oper- 
ates very well under phase contrast conditions. This 
is of utmost importance—opens up a large field of 
potential uses particularly in dissection. With this 
attachment image reversal is eliminated. Made with 
standard threads. Height 1-23/32”, diameter 15¢”. 


Stock No. 50,038-W .... 8mm.—mag. 20X— 
N.A, 0.574 .. $112.00 Pstpd. 
4mm.—mag. 40X— 


N.A. 0.574 .. $114.00 Pstpd. 


Stock No. 50,039-W .... 


STEREO MICROSCOPE 


WITH CHANCEABLE OBJECTIVES 
Now! Depth in a Magnified Erect Image! 

ported Binocular Microscope at a 
substantial saving. Used for inspections, 
$95 00 examinations, counting, checking, ete. Erect 
. image. 2 pairs of eyepieces. 2 pairs of ob- 
Postpaid jectives. Power range from 13X to 75X. 
Variable interocular distance. Will accommo- 
date standard eyepiece reticles. Rack and pinion variable 
tension focusing. Hardwood carrying case included. Ac- 
cessories available. Recommended for lab, shop, factory 

or home use. We guarantee complete satisfaction. 
Order Stock No. 70,936-W ........ $95.00 Postpaid 


Send check or M.O. or order on open account 


Optical Parts from $12,000 U.S. Govt. Height Finder—Mounted 
Objectives, Penta Mirror Assemblies, Eyepiece Assemblies, etc. 
Write for Bulletin 225-W 


SPITZ JR. PLANETARIUM 


One of the Greatest Scientific 
Toys We Have Ever Offered! 


Designed by Armand Spitz, world-famous maker of the Spitz 
Planetarium. Projects nearly 400 stars, more than 70 con- 
stellations in their correct relationships. Use it in any darkened 
room of the house, project it on the ceiling. No batteries, works 
on ordinary household current. Two simple adjustments that show 
you the sky as it appears from any point in your hemisphere . . . 
for any month of the year! Rheostat control for brightness. 
32-page book included free of extra cost. Contains valuable in- 
formation about the stars, provides easy identification of the 
constellations 

About 14” high on a 7” base. Projection sphere 7° diameter. Weight 3 Ibs. 


SPECTRAL LAMPS 
SPECTRAL LAMPS (famous German Osram Series) Used in instruments requiring 


a monochromatic light source or a segment of the spectrum. All lamps fit a 
standard medium prefocus socket. Supply voltage: 220 A.C. Amperage: 1.0 to fee 5. 


Stock No. Vapor Price Stock Ne. Vapor 
Pstpd Petes. 

50,054-W Cadmium .20 | 50,060-W Sodiem $29.20 
50,055-W Cesium 29.20 | 50,061-W Ween 29.20 
50,056-W Helium 29.20 | 50,062-W Rubidiem 29.20 
50057-W Mereury 29.20 | 50,063-W Thalliam 29.20 
50,058-W Mercury Cadmium 32.30 | 50,064-W Zine 29.20 
50,059-W Potassium 29.20 | 50,065-W Mercury Sulphide 38.48 


IMPORTED MICROSCOPE—100, 200, 300 Power 
1 Ocular, 3 Objective Lenses, Rack & Pinion Focusing 
Revolving dise-light adjustable mirror, Square stage 2%” x 254”. 
Truly a wonderful bargain. TRY IT FOR TEN DAYS — if not com- 
pletely satisfied, your money refunded. Comes packed in sturdy, hard- 

wood case. Accessory eyepieces and objective available. 
Stock He. 7O,00B-W $14.95 Postpaid 


ILLUSTRATED INSTRUCTION BOOKLETS 


Easy to follow—accurate—8% x 11 page size—many illustra- 


tions. Do-it-yourself—Save! and have Fun! 


How to Build Projectors ............+.-+++. 
Homebuilt Telescopes ............... 
Method to Clean Precision Optics .... . 9024-W 
Homebuilt Riflescopes 9018-W 
New—Just Issued 
Homemade Stereo-Adapters ......... 9032-W 
Homemade Stereo-Viewers .............. . 9034-W 
Photo Micrography with Pen Microscope ... 9029-W 
Demy 9035-W 
Collimating Systems 9031-W 
All About Telephoto Lenses ..............++ 9036-W 
Building A Condenser 


*rice 
Pstpd. 


60° SPECTROMETER PRISM 


Polished surfaces flat to 4% wave-length. Angle yy 5 
minutes. Dimensions of polished surfaces 18mm. 

Made from dense flint glass, free of striae and me A Tdeai 
for use with all models of spectrometers. 


LOOK! INFRA-RED ITEMS! 


INFRA-RED FILTERS — 534” dia. 
For use with infra-red telescopes, camera attachments, ete. Light from a 100- 


30¢ watt bulb passing through the filter is transformed to infra-red light source. 
40¢ Used on jeep headlights with infra-red driving instruments. %” thickness. 
BOOKLET ON INFRA-RED TUBES AND THEIR MILITARY 
30¢ APPLICATIONS — Reprinted from RCA REVIEW 
= (Wateh for our booklet “Infra-Red Light and Its Use’ coming soon!) 
15¢ INFRA-RED IMAGE TUBE 


to visible rays on the tube sereen, which is viewed by an ocular. British import. 
Cylindrical shape, approximately 2” diameter, 154” long. Requires standard 
vibra-pack electrical source. 


60¢ Used inside an infra-red telescope, this miniature tube converts infra-red rays 
406 


IF YOU'RE INTERESTED IN OPTICAL BARGAINS 


m Stock Wo. 50,046-W .............. $7.95 Pstpd. 


Satisfaction Guaranteed 
ORDER BY STOCK NO. Send Check or M. 0. 


BARRINGTON, N. J. 


SCIENCE is published weekly by the AAAS, 1515 Massachusetts Ave., 


class matter under the act of March 3, 1879. Annual subscriptions: 
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., NW, Washington 5, D. C. Entered at the Lancaster Pa. Post Office as second 
$7. 50; foreign postage, outside the Pan-American Union, $1; Canadian postage, 50¢. 
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G.A.B. Interference Filters 
(Made in Switzerland) 


for isolating narrow spectral bands 


— 


—— 
+- 
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TRANSMISSION 
== 
== 


00 450 600 650 700 730 
WAVE LENGTH my 


Spectral Range: 400-900 millimicrons 
Spectral Width: 12-15 mp, Transm.: 45-50% 
Size: 2” x 2”. Other sizes on order. 

For 
Flame Photometry and Color Densitometry 
Microscopy and Photomicrography 
Colorimetry and Fluorimetry 
also in reflectometry, light scattering measurements, 
i lorimet tract t polarimetry, and in all 


other fields requiring monochromatic light in the visible 
and near-infrared range. 


Write for Bulletin #180 to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


PHOTOVOLT Densitometer 


for 
Partition Chromatography 
and Paper Electrophoresis 


A photoelectric precision instrument for the 
rapid and convenient evaluation of strips and 
sheets of filter paper in partition chromatog- 
raphy and paper electrophoresis 


Write for Bulletin #800 to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


. Colorimeters]| pH Meters Multiplier Photometers 
Also: Nephelometers 


Fluorimeters Interference Filters 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 


THE CONTROL OF PRODUCTION OF 


OF COMPLEX COLLOID SYSTEMS, AND FOR 


ELECTROPHORESIS 


PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 
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moduline 


SECTIONAL STEEL 
LABORATORY 
FURNITURE 


Easiest, Most Economical Way to Install Cabinets and Casework 


Standard widths and depths permit easy adaptation to 
any floor plan. Variety of units give you unlimited possi- 
bilities for arrangement. 


Moduline has made the planning and installa- 
tion of laboratory fixed equipment a low-cost 
problem. No expensive preliminary planning or 
high-priced technical skills are required. Modu- 
line also lends itself easily to expansion or it may 
be moved entirely to a larger locatior:. should the 
need for added facilities later be felt. Moduline 
consists of drawer units, cabinets, sinks, work 
tables, etc. All units are available in 24, 35 or 
47-inch widths, making it possible to plan in- 
stallations of any size. The line drawings above 
show only a few representative Moduline units. 
Arrangements of such units in the laboratory 
practically suggest themselves, according to your 
needs. The photographs shown are of actual 
Modiuline installations. Continuous, interrupted 
and island-type plans such as these can be quickly 
carried out. Sink units are available with basins 
of stainless steel or Alberene stone. Tops and 
splashbacks are all of stainless steel; the body 
structures are of electrically welded steel. Our 
planning department is prepared to submit sug- 
gested room layouts and provide you with cost 
estimates for your Moduline equipment. Write 
for descriptive brochure. 


aloe scientific DIVISION OF A. S. ALOE COMPANY 


5655 Kingsbury 
SAN FRANCISCO 5 
500 Howord St. 


KANSAS CITY 2 
4128 Broadway 


LOS ANGELES 15 
1150 S. Flower St. 


MINNEAPOLIS 4 
927 Portland Ave. 
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1920 Terry Ave. 


ATLANTA 3 ‘ WASHINGTON 5, D. C. 
492 Peachtree St., N.E. 


St. Louis 12, Missouri 


SEATTLE 1 NEW ORLEANS 12 
1425 Tulane Ave. 


1501 14th St., N. W, 
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A Low Priced Modern TIYODA 
Student Microscope Binocular Microscope 
with built-in light and With coated optics 
mirror, mirror, 
10x, 40x objectives ow fine adjustment. 
10x, 15x eyepieces 100x objec- 
coarse & fine adjust- 10x, 15x paired eye- 


ments, ’ pieces in cabinet 
compl. in cabinet with mirror $297.00 
$57.50 with lamp 299.50 


Write for price lists of these and other bargains. 


TECHNICAL INSTRUMENT COMPANY 


122 Golden Gate San Francisco 2, Calif. 


SAFER AT HIGH SPEEDS... 


SERVALL OMNI-MIXER 


| 


Here’s an all-purpose high speed mixer designed especially for utmost 
efficiency and protection for the laboratory worker. Proven superior in 
laboratories across the nation . . . indispensable in lab procedures 
involving emulsifying, homogenizing, mixing and disintegrating organ- 
isms, liquids and a wide range of other materials. 

Servall Omni-Mixer will hold ordinary, inexpensive glass jars with 
complete safety against splashing and dripping. A great variety of 
materials can be loaded into the specially designed stainless steel 
chambers and sealed before being attached to mixer 


Write for free bulletin SC-86 


Iwan Sorvall, Inc. 


P. O. Box 230, Norwalk, Conn. 


HORNIG TYPE 


THERMOCOUPLE 


A Fast Thermocouple 
of Extremely High 
Sensitivity 


Particularly suitable for thermal measurements of 
chopped radiation at frequencies up 
to 10 cycles per second. Types avail- 
able: Mounted, Unmounted, Com- 
pensated, Uncompensated, Evacu- 
ated, and with Charcoal Trap. 


* ENGINEERIN, 
* RESEARCH” 
* DEVELOPMENT 
* DESIGN ang 


MA 
Bulletin, No. 805 upon request. NUFACTURE 


FARRAND OPTICAL CO., Inc. 


BRONX BLVD. & EAST 238th STREET 
NEW YORK 70, NEW YORK 
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"NOW OVER 5100 


CHEMICALS 


@ Ketomalonic Acid @ Lipositol 
(Disodium Salt) e Lithium Aluminum 
@ Khellin Hydride 
e Lactase © Lithium Boron Hydride 
@ Lithium Persulfate 
@ Lanthanum Chloride 
@ Lanthanum Oxide 
@ Lauroylcholine Chloride 
@ Lutecium Oxide 
Lead Fluoride Luteccobaltic Chloride 
@ Lead Salicylate © Luteolin 
@ Lead Tungstate @ Lycopene 
® Lecithinase @ Lysergic Acid 
@ Leucinol, 1 (-) @ Maclurin 
@ Leucoriboflavine @ Magnesium Ethyl 
@ Leucylglycylglycy! Sulfate 
glycine ®@ Magnesium Gentisate 


Ask for our new 
complete catalogue 


17 West 60th St. New York 23, N.Y. 
Piaza 7-817) 
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“I Don’t Want To Be 
Quoted by the Press” 


CONFERENCE on “Mass communication” was 

held in June at Ann Arbor under the auspices 
of the University of Michigan department of journal- 
ism and concurrently with the American Institute of 
‘Chemical Engineers’ “International nuclear engineer- 
ing congress.” One feature was a panel discussion de- 
voted to problems that face journalists and scientists 
in preparing news releases on scientifie topics. Its 
short title, as given on the printed program, was “I 
don’t want to be quoted by the press.” This might 
strike one as ironical. How ean a scientist avoid being 
quoted in these days if he is producing anything sig- 
nificant or has ideas or information that are worth 
quoting ? 

Any competent scientist who publishes or speaks— 
even before professional groups—or who grants inter- 
views must be prepared and willing to be quoted. 
Certainly courage is needed, especially in an atmos- 
phere of fear, to speak out on some matters. But the 
“dangerous” topies are likely to be the very ones that 
irresponsible individuals outside the sciences are most 
willing to tackle, freely and without restraint. Even 
though such people may possess the facts, this will 
count for little if they are guided by a well-known 
formula for one kind of success: the truth be damned; 
tell the public what it wants to hear. So it is not only 
within Government proper that we must seek to main- 
tain the principle of checks and balances. Help is also 
needed from scientists who not only know the facts 
but are ingrained with the ideal of intellectual 
honesty. 

Of course there are times not to speak out. Perhaps 
the necesggty “facts are lacking; or questions may be 
asked that for, legal’ or ethical reasons should not be 


AAAS EDITORIAL BOARD 
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answered. But even then a person must be prepared 
to be quoted. His No comment may prove to be news 
and perhaps will rate an interpretation. Yet the right 
to say No is part of our right to speak freely. A sen- 
sible person will practice various ways of saying No 
until he hits on one that arouses a minimum of resent- 
ment. A snappy No comment seemingly is not one of 
these ways, according to some of our advisors among 
the members of the press. 

Obviously there is one way to play safe: make a 
deal with an interviewer that words can be quoted, 
provided that name and institutional connections are 
withheld; or let a document get “lost” in a suitable 
place; and so on. Information thus obtained is often 
delicately referred to as having come from “a reliable 
source”; but there are other less polite names for such 
a source. 

Any person pursuing a science who indulges in such 
practices simply is not playing the game according 
to the rules. He is violating—it is being done too often 
these days for comfort—parts of a code involving 
ideals, attitudes, and character traits that has been 
in the making for some 20 centuries. This code com- 
prises a number of articles, but two of them of im- 
portance here are intellectual honesty and possession 
of the courage of one’s convictions. To ignore a single 
article of this code is to contribute materially to the 
weakening of the scientific endeavor. If we undermine 
any appreciable part of the code, creative science will 
disappear and, for that matter, so also will our West- 
ern civilization as we have known it. 

Thus only two courses seem to be open: either to 
speak out publicly or tactfully to say nothing. Ad- 
mittedly, some journalists have noted an increasing 
tendency among scientists to seek publicity for their 
institutions or themselves, often for obviously selfish 
reasons. However, our present concern is with the 
men of science who have something to say that the 
general publie really needs to hear.—D.R. 


SCIENCE, founded in 1880, is published each Friday by the American As- 
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Review of Some Methods of Flow 


Measurement 


W. A. Wildhack 
National Bureau of Standards, Washington 25, D.C. 


N the space allotted for this review (1), it will be 
possible to mention only a few of the more recent 
or more interesting developments in flow meas- 
urement, and these only briefly. The instruments 

or methods selected for mention include range exten- 
sion for rotameters, critical-flow nozzle, viscous-re- 
sistance elements, acoustic flowmeter, electromagnetic 
induction flowmeter, and “mass” flowmeters of several 
types. 

In speaking about “rate-of-flow” measurements, one 
must always distinguish between “volume flow” and 
“mass flow.” Many of the conventional methods or 
devices for flow measurement unfortunately do not 
measure either one or the other but give indications 
that are some sort of hybrid functions requiring 
further measurements of the density (or velocity) in 
order to determine the flow, either on a volume basis 
or on a mass basis. The conventional flow orifices or 
nozzles illustrate this difficulty. For these, the pres- 
sure drop is proportional to the density of the flowing 
fluid and to the square of the velocity of the fluid. 
Thus, when used to measure the volume flow—in, say, 
gallons or cubic feet per minute—the quadratic ex- 
pression has to be corrected for the density. Con- 
versely, in determining the mass flow—in, say, pounds 
of mass per minute—one must again make a correc- 
tion and determine separately either the density or 
the velocity in order to interpret the pressure drop 
across the orifice in terms of the mass flow. These 
factors should be kept in mind in considering the brief 
diseussions that follow. 

Range extension for rotameters. A rotameter con- 
sists of a tapered tube in which a “float” (ball, cyl- 
inder, disk, or other shape) is lifted, against gravity, 
by the flow to a level where the area of the annular 
orifice between tube and float will pass the flow with 
a pressure difference just sufficient to suspend the 
float. It is one of the most versatile devices for meas- 
urement of flow, widely used nowadays because it 
gives indications that vary directly with the flow 
rather than with the square of the flow, as does the 
conventional flow orifice. However, it too has the dis- 
advantage that its indication is also affected by the 
density of the fluid. The ways in which the .rotameter 
reading can be partially corrected for variation in 
density of the fluid and made reasonably free from 
variation with viscosity and other properties of the 
fluid have been explored in detail in revent years (2). 

There are some tricks, which have not appeared 
elsewhere in the literature, whereby the versatility and 
usefulness of the rotameter may be enhanced for cer- 
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tain laboratory or plant applications. Since the weight 
of the float is constant, the pressure drop across the 
float is essentially constant, except for flows smaller 
or larger than the nominal range of the instrument. 
When the flow is too small to lift the float from its 
seat, the annular orifice around the float is of a con- 
stant size, and small flows will give a pressure drop 
across the rotameter that varies in the same way as 
the pressure drop across any fixed orifice. A water 
manometer, or other differential-pressure measuring 
gage, connected between top and bottom of the rota- 
meter, as in Fig. 1, will therefore give an indication 
for the range of small flows before the float lifts. As 
the float rises, the pressure drop remains constant 
throughout the seale range of the rotameter. When 
this range is exceeded, the float is held against the 
stop at the top of the instrument and again forms a 
fixed orifice across which the excess flow will cause an 
inereased pressure drop. So, by the simple addition 
of a water manometer, indications may be obtained 
of flows both below and above the seale range of the 
rotameter. There is, of course, some lack of accuracy 
to be expected if the rotameter float is not guided to 
exact seating at both ends of its travel. Figure 1 illus- 
trates a typical curve of pressure difference as a 
function of flow. 

Another application of this same characteristic of 
the rotameter, which is not as widely used as it might 
be, is the utilization of a small-range rotameter to 
monitor much larger flows whose incremental varia- 
tions lie within that range. This is accomplished by 
installing the rotameter, as is shown in Fig. 2, in 
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191 


« 
J 
7 
= 


FLOW RANGE 
10 OIF 


| RANGE F TO 1.02 F 
o- 
4 


Fig. 2. High-precision flowmeter. 

parallel with a flow orifice or nozzle of such size that 
the major part of the flow, say 90 or even 99 percent, 
goes through the orifice when the pressure drop across 
it rises to the value required to support the rotameter 
float. Under these conditions, any variation in flow 
will be shown almost entirely on the rotameter. The 
provision of an additional parallel branch, as showa, 
allows a selection of the flow range in which variation 
may be observed. 

It should be pointed out that in many “bypass” 
installations of rotameters an entirely different theory 
is involved and entirely different results are obtained. 
A second orifice is installed in series with the bypass 
rotameter, so that the pressure drop across the rota- 
meter is nearly negligible in comparison with the pres- 
sure drop across either the bypass orifice or the main 
orifice. Under these conditions, the rotameter indicates 
approximately a constant fraction of the total flow. 

Critical-flow nozzle. A device that gives a flow of 
gas proportional to the absolute pressure is the so- 
ealled “sonic,” or “critical-flow,” nozzle, which is an 
ordinary nozzle with rounded approach (Fig. 3) op- 
erating under conditions such that the absolute pres- 
sure p, in the throat is less than about half the abso- 
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lute pressure p, at the inlet. Under these conditions, 
the gas velocity at the throat of the nozzle is equal to 
the velocity of sound. Since the velocity of the dis- 
charge at the throat cannot exceed this value, the 
volume flow remains constant, regardless of variation 
in the downstream pressure, as long as the pressure 
ratio p/p, is less than the critical value of approxi- 
mately one-half. (From the curves in Fig. 3, it is seen 
that this is only approximately true for the sharp- 
edged orifice.) The volume flow will vary with the 
temperature, which affects the velocity of sound. The 
mass flow will also depend on the entrance pressure 
and temperature, since they affect the density. (For 
pressure ratios nearer unity, the flow through the 
nozzle or orifice is given by the familiar equation re- 
lating it to the square root of the pressure difference.) 

Inasmuch as the absolute pressure of a gas can 
easily be measured with high accuracy, the ecritical- 
flow nozzle furnishes a means for accurate determi- 
nation of flow. The disadvantage of the relatively low 
throat pressure p, required may be somewhat com- 
pensated by the use of nozzles with divergent exhaust 
cones, which increase the pressure at the cone exit. 
In the laboratory of the Office of Basic Instrumenta- 
tion at the National Bureau of Standards, we have 
been able to obtain critical discharge with an over-all 
pressure ratio as high as 0.8. Although this interesting 
and useful property of the flow nozzle has been known 
for 75 yr, the device is not as widely used as its ac- 
curacy would appear to warrant. I have used critical- 
flow nozzles in a series of instruments for mechanical 
gaging, for measurement of temperature, and for gas 
analysis (3). 

Viscous-resistance element. In addition to rotame- 
ters, there is another class of flowmeters that gets away 
from the quadratie pressure-flow characteristic of the 
orifice or nozzle. This is the class of so-called “linear 
resistance” flowmeters, in which the movement of the 
fluid is not turbulent, but laminar. Flow of this type 
oceurs when a fluid moves slowly through a capillary 
tube or through closely packed granular or fibrous 
material. The standard equation for the pressure drop 
Ap associated with fluid flow in a long capillary tube is 


Ap = KV uL/R* = Qm 

where K is a proportionality constant, V is the aver- 
age velocity, u is the coefficient of viscosity, L is the 
length of the tube, R is the radius of the tube, and Q,, 
is the volume flow-rate. For gas flow, Qm is the volume 
flow-rate at the mean absolute pressure in the tube. 

By using a bundle of capillary tubes, one may in- 
crease the capacity of the assembly to any practical 
value desired. Although the equation indicates that 
the over-all pressure drop is directly proportional to 
the flow-velocity, there is actually a small additive 
quadratic effect oceasioned by pressure drops at inlet 
and outlet, so that the over-all relationship is not 
always exactly linear. Disks of sintered glass or metal 
show a characteristic almost like that of the eapil- 
lary bundle, but, perhaps because of the wide varia- 
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Fig. 4.. Components of a simple linear flowmeter. 
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tion in the size of their pores, they seldom show exact 
linearity. 

Figure 4 shows the components of a very simple 
type of linear flowmeter developed several years ago 
at the National Bureau of Standards. It consists of 
glass-wool fibers packed into a metal canister, with 
pressure taps inserted in the canister in such a way 
that the glass wool at each end of the canister serves 
as a filter, and the pressure drop is measured across 
the intermediate part of the glass-wool pack. Figure 5 
indieates the wide range of design parameters avail- 
able in such meters for air, giving flows from a frae- 
tion of a liter per minute to hundreds of eubie feet 
per minute. There is some rather difficult theory in- 
volved in trying to predict the pressure drop result- 
ing from flow through packed fibers (4), but the chart 
gives an empirical value LQm/Ap which indicates 
what the pressure drop Ap will be for any combina- 
tions of length L, cross-sectional area A, fiber diam- 
eter d,, and flow Q,,. The e=0.5 in Fig. 5 means that 
the fibers are packed half as tightly as they ean con- 
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veniently be packed under standard conditions. When 
the fluid is compressible, one must specify whether 
the measurement is in terms of the flow that goes in 
or the flow that comes out. Since the pressure is dif- 
ferent upstream and downstream, the volume flow-rate 
is greater on the downstream than on the upstream 
side. Only for the volume flow-rate as measured at 
average pressure is the calibration exactly a straight 
line (5). 

Although the pressure drop across such flowmeters 
is a viscosity phenomenon and might be expected to 
be independent of gas density, there is nonetheless 
some slight correction to be made where gases are 
measured at very low pressures. Although this cor- 
rection is negligible for most applications, the slope 
of the calibration curve may change by as much as 5 
percent for air at an absolute pressure of 3 lb/in.?, 
the volume flow being this much greater than at pres- 
sures near atmospherie. 

Acoustic flowmeter. It has long been known that 
sound travels faster downwind than upwind, and vari- 
ous devices have been proposed or made for measur- 
ing flow by measuring the difference in the velocity 
of sound in the two directions (6). Further develop- 
ment of this idea at the National Bureau of Standards 
has resulted in the acoustic flowmeter illustrated sche- 
matically in Fig. 6 (7). A very short high-frequency 
sound pulse is generated by one of the transducers 
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(for example, the one upstream) and is picked up by 
the downstream transducer acting as a microphone. 
The signal thus received is transmitted to a phase- 
meter through a synchronous rectifier, which also re- 
verses the circuit connections and generates a sound 
signal at the other transducer. This pulse is then prop- 
agated upstream and received by the first transducer, 
now acting as a microphone. The phasemeter circuit 
gives an indication of the difference between the tran- 
sit times of the two pulses which is direetly propor- 
tional to the average flow-velocity of the fluid. 

When high-frequency sound waves are used, the 
sound path appears to be one of multiple reflections, 
so that the velocity indicated is very accurately the 
average velocity across the flow channel. The accuracy 
is about 1 percent or better down to velocities of 1 
em/see. Although this device has at present 23 vacuum 
tubes in the electronic circuitry, it nevertheless*has at- 
tractive possibilities for many industrial applications 
because nothing needs to be inserted in the flow chan- 
nel, and measurements may be made from the outside 
of the conduit. At present it has been developed only 
for use on plastic tubes. However, it probably could 
be applied to metal pipes, particularly if spacings be- 
tween the electrodes exceeding the present 5 or 6 in. 
ean be provided. 

Electromagnetic induction flowmeter. Any object, 
solid or fluid, conductor or noneonductor, that moves 
in a magnetic field has a voltage generated in it, in a 
direction perpendicular to the magnetic field and to 
the direction of motion. This effect was put to practi- 
eal use in- the electric generator some 30 or 40 yr 
after its discovery in 1830, but not until about 1930 
was it applied to measurement of the flow-velocity of 
liquids, by Williams (8) in England and Kolin (9) 
in the United States. The first application of this 
principle was in measuring the flow in blood vessels 
that were partially excised from the body so that mag- 
netic poles could be applied to them and electrodes 
could be fastened to them at right angles to the mag- 
netic field. In recent years, the device has been devel- 
oped for other laboratory and industrial applications 
(10), and installations have been made on pipe sizes 
as large as 20 in. in diameter. Figure 7 is a cutaway 
view illustrating the relative positions of electrodes, 
magnetic field, and flow tube. 

Advantages of the electromagnetic flowmeter are 
that it has no moving parts and offers no obstruction 
to the flow. However, the voltages generated are rel- 
atively small, and the high electric resistance of many 
liquids makes it necessary to use very high impedance 
amplifiers to measure the signal. 

Coriolis-force mass flowmeter. A meter that utilizes 
Coriolis acceleration as a means of measuring mass- 
rate of flow has been described by Y. T. Li and §. Y. 
Lee (11) and is shown in Fig. 8. A constantly rotat- 
ing shell is inserted in the pipe line, and the fluid 
moves in a spiral path from the axis out to the pe- 
riphery, guided by a disk set with radial guide vanes. 
The fluid then returns to its axial flow through an- 
other set of rotating guide vanes, delivering to them 
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Fig. 7. Cutaway view of electromagnetic fluid flowmeter. 


practically all the angular momentum previously 
gained, and continues down the pipe. The circumfer- 
ential Coriolis acceleration, multiplied by the mean 
moment of the fluid mass, provides a measurable 
torque between the two disks. The second rotating 
disk is integral with the rotating housing, but the first 
one is permitted a slight relative motion through a 
torque tube. The twist of the latter can conveniently 
be measured by strain gages. Since the torque that 
is sensed is proportional to the speed of rotation, the 
seale can be changed by changing this speed. The out- 
put signal is proportional to the mass flow of the ma- 
terial passing through the vanes, regardless of its 
pressure, viscosity, density, compressibility, or tem- 
perature, or the frictional torque requirement. 

The Coriolis-foree mass flowmeter will work with 
gases, liquids, foams, or slurries. It is adaptable for 
measurement of rapidly changing flow in either diree- 
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Fig. 8. Coriolis-foree mass flowmeter. [Courtesy Control 
Engineering Corp., Norwood, Mass. | 
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Fig. 9. Schematic drawing of the “massometer.” [Cour- 
tesy Wallace & Tiernan, Belleville, N.J.] 


tion, but it has the disadvantages of two large-di- 
ameter rotating seals and the need for a constant- 
speed drive. Accuracy is said to be within + 0.3 percent 
and sensitivity within 0.1 percent (12). 

Spin-torque mass flowmeter. A mass-flow device 
called the “massometer” (13) is particularly adapted 
for free-flowing granular material. It has a rotating 
impeller disk mounted on the upper end of a 1/20-hp, 
' 1800-rev /min synchronous motor, the whole unit being 
enclosed in a dust-tight case (Fig. 9). The material 
falls on the central area of the impeller disk and moves 
outward as a result of centrifugal foree, gaining the 
same tangential velocity as the edge of the impeller 
disk before it is slung off, to drop past the motor to 
an outlet below. The torque required of the motor, 
above that needed to overcome friction, is propor- 
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Fig. 10. Schematic of the foree-balance system of the 
“massometer.” [Courtesy Wallace & Tiernan, Belleville, 
N.J.] 
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tional to the mass flow. This torque reacts on the mo- 
tor stator, turning it slightly about the rotation axis 
against the force exerted by an aneroid eapsule (Fig. 
10). The air pressure in this capsule is controlled 
through a nozzle and a flapper linked to the stator, 
via an air-relay valve supplied at 30 lb/in.? The same 
pressure actuates the pen on a conventional pneumatic 
recorder. The accuracy is stated to be +1 percent be- 
tween 10 and 100 percent of capacity, which may be 
30 to 200 Ib/min (14). 

Helical-flow cylinders. A mass flowmeter developed 
for measurement of aircraft fuels of various viseos- 
ities and densities was described by V. A. Orlando 
and F. B. Jennings (15). The sensing unit consists 
of two similar rotatable cylinders, called impeller and 
turbine, placed end-to-end in the pipe line (Fig. 11). 
The instrument housing closely fits their outer diame- 
ters. The central area of these cylinders is blanked 
off, but the peripheries are provided with a number of 
shrouded parallel passages. The upstream eylinder, 
rotated continuously at a constant speed, imparts to 
the fluid moving through it an angular momentum 
proportional to the moment of inertia of the fluid and, 
henee, to the mass-rate of fluid flow. The downstream 
cylinder is designed to remove this momentum, and 
the resulting torque turns it through an angle against 
the restraint of two calibrating springs. It was found 
desirable to shroud the two cylinders and to provide 
a decoupling disk between them to eliminate viscosity 
effects. 

For measuring fuel flow to individual engines (16), 
a special generator furnishes three-phase, 400-cy /see 
power to the impeller motor, submerged in the fuel 
and thus lubricated and cooled. A gear train drives 
the impeller at 63 rev/min. The external dimensions 
of the transmitter are approximately 34% by 3% by 
104% in. The pressure drop is only 0.81 lb/in.? for a 
flow-rate of 12,000 lb/hr, and the speed of response 
is less than 2 see across half seale. The motor ineor- 
porates a chronometric governor to maintain a con- 
stant speed of 2700 rev/min with an accuracy of 0.1 
percent. The angular position of the turbine is trans- 
mitted to a remote indicator by a second-harmonic 
type selsyn system. The error-of-flow indication is 
given as about 0.2 percent of full seale in the range 


Fig. 11. Mass flowmeter using helical-flow cylinders. 
[Courtesy General Electrie Co., West Lynn, Mass. ] 
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0 to 3000 lb/hr and about 1 percent in the range 3000 
to 12,000 Ib/hr. A six-engine installation weighs only 
40.8 lb. 

Fluid gyroscope mass flowmeter. A mass flowmeter 
operating on the gyroscopic principle is described in 
a patent issued to J. M. Pearson (17). In this device, 
the fluid is led through a pipe coil, which is either ro- 
tated or oscillated about an axis (precession axis) in 
the plane of the coil. The circulation of the fluid in the 
coil provides an angular momentum that is the product 
of the moment of inertia of the fluid and its angular 
velocity about an axis perpendicular to the plane of 
the coil. Owing to the precession (rotation or oscil- 
lation), there results a gyroscopic torque, about an 
axis perpendicular to the other two, that is a measure 
of the mass-rate of fluid flow. 

Figure 12 shows a schematic oscillatory arrange- 
ment, under study by the Office of Basic Instrumenta- 
tion, that is intended to eliminate the rotational seals 
and permit torque measurement by piezoelectric de- 
vices. The Pearson patent includes a mechanical gyro- 
scope that is automatically maintained at such a rota- 
tional velocity as just to balance the torque exerted 
by the mass moving through the coil, this angular 
velocity being then a measure of the mass flow-rate. 
The commercial device (Fig. 13) is a rotating form, 
available in various sizes and materials (18). It is 
adaptable to applications requiring low-frequency re- 
sponse or the averaging of pulsating flows and is 
expected to give resolution in the handling of gases, 
liquids, and some fluidized solids. 

Magnus-effect mass flowmeter. (i) Pressure from 
transverse rotor. A mass flowmeter, developed by W. 
J. D. Van Dijek of the Technical University of Delft, 
was engineered by the Royal Dutch Shell Laboratory 
and has been deseribed by D. Brand and L. A. Ginsel 
(19). A eonstant-speed smooth-surfaced cylinder (Fig. 
14) rotates about an axis transverse to the fluid flow, 
which is led around both sides of the rotor through 
gradually narrowing passages. The velocity of the 
fluid in one gap is increased, and that in the other is 
decreased in the same amount, because of the film 
adhering to the rotor. The difference of the pressures 
measured at the two gaps proves to be directly pro- 
portional to the product of the fluid density, the sur- 
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Fig. 12. Schematic drawing of the “vibro-gyro” mass 
flowmeter. 
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Fig. 13. 
Control Engineering Corp., Norwood, Mass. ] 


Fluid gyroscope mass flowmeter. [Courtesy 


face speed of the rotor, and the equivalent undis- 
turbed stream velocity. 

Three prototypes of the Van Dijck mass flowmeter 
were built, the last for measuring a pulsating flow 
of 1000 metric tons of oil per day with a differential 
pressure of 72 in. of water. It was found that the 
velocity of the main flow should be kept well below 
critical, but that the output was substantially linear 
even with pulsating flows and liquids of widely differ- 
ent viscosities. The pressure drop across the meter is 
about one-fourth of the measuring-pressure differen- 
tial. Attempts were made to use this meter for an air- 
liquid mixture, but the results were unsatisfactory. 

Magnus-effect mass flowmeter. (ii) Force on trans- 
verse rotor. A mass flowmeter conceived by H. L. 
Mason, and now under study by the Office of Basic 
Instrumentation, utilizes the Magnus effect in con- 
junction with an elastic member. This has a constant- 
speed rotor (Fig. 15) with a vertical axis transverse 
to the fluid stream. The axis sustains a force that is 
the product of mass density, fluid velocity and the 
speed, cross-sectional area, and length of the rotor. 
No special shaping of the duct is required. In fact, 
such a meter could apparently be used to measure the 
local mass-velocity product in an infinite stream. The 
lateral force exerted might be measured either by a 
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Fig. 14. Schematic drawing of end view of the Van 
Dijek mass flowmeter. 
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Fig. 15. Schematic drawing of mass flowmeter using 
Magnus effect. 


pneumatic force-balance arrangement or by the ecali- 
brated deflection of a cantilever beam lying on the 
axis of fluid flow. 
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Irradiation of Parts of Individual Cells 
Il. Effects of an Ultraviolet Microbeam 
Focused on Parts of Chromosomes 


: Robert B. Uretz,* William Bloom, Raymond E. Zirkle 
Committee on Biophysics and Department of Anatomy, University of Chicago 


N about half of the dividing cells of our cultures 

of newt heart (1), one or more chromosomes 

tarry near the centrosome(s) during part of 

metakinesis and metaphase. For periods ranging 
up to 30 min at 22°C, these “centrophilic” chromo- 
somes lie with their kinetochores presented to the 
centrosome(s), but they regularly migrate, kineto- 
chore foremost, to the metaphase plate before ana- 
phase. With phase-contrast microscopy, the kineto- 
chore is clearly distinguishable as a constricted region 
(Fig.1A). 

With a proton microbeam (1), preliminary experi- 
ments indicated that irradiation of a chromosome seg- 
ment containing the kinetochore resulted in the chro- 
mosome drifting about the cell instead of migrating 
straightway, kinetochore foremost, from the vicinity 
of the centrosome to the metaphase plate. We have 
investigated this effect further by means of a newly 
developed ultraviolet microbeam (2). 

As early as 1912, Tschachotin (3, 4) obtained a 
microbeam by using refracting lenses to reduce the 
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image of an ultraviolet source to microscopic dimen- 
sions, but the difficulties associated with aiming have 
limited the usefulness of his devices (5), especially 
for irradiation of very small regions in preparations 
as complex as tissue cultures. By using a reflecting 
objective and the principle of incident illumination, 
we have constructed a simple apparatus in which the 
same lens is used simultaneously for observation and 
for ultraviolet microbeam bombardment (Fig. 2). 

The aiming and viewing portion of the device is a 
microscope with a reflecting objective. The magnify- 
ing system is fixed, focusing being aceomplished by 
adjusting the height of the stage. The image of the 
target is brought into focus in the plane of a set of 
aiming cross hairs in the ocular. An adjustable tele- 
scope, focused on these cross hairs, permits compen- 
sation for variations in eyesight and, thus, insures 
that a target under observation can always be brought 
into foeus at exactly the same point below the ob- 
jective. 

For ultraviolet bombardment, a quartz lens focuses 
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Fig. 1. Effect of irradiating a chromosome in the kineto- 
chore region. (A) Before irradiation during metaphase 
(kinetochore at arrow). (B) Immediately after irradia- 
tion; irradiated segment “pale” (arrows). (C) Irradi- 
ated chromosome (arrows) drifting. (D) Anaphase. Ir- 
radiated chromosome (arrows) still drifting; never joins 
metaphase plate. (Phase-contrast microscopy. Prints from 
16-mm motion-picture film. Each print represents an ac- 
tual area 30 by 40 p.) 


the image of an ultraviolet source onto a small “pri- 
mary” aperture. An appreciable fraction of the light 
passing this aperture is reflected by a partially alu- 
minized glass plate onto the objective. A greatly re- 
duced image of the primary aperture is thus formed 
below the objective. By adjusting the optical path 
length between primary aperture and reflecting ob- 
jective, the microbeam is focused onto the same plane 
for which the viewing microscope is in focus. 

The objective we are currently using (American 
Optical #1200, with quartz dust cover removed) con- 
tains only reflecting surfaces and, therefore, in the 
absence of any intervening refracting material, brings 
visible and ultraviolet light to a common focus. With 
our tissue cultures, the thickness of such material (a 
mica cover slip 5 » thick plus a few microns of cul- 
ture medium) introduces negligible chromatic aberra- 
tion (6). Accordingly, the primary aperture is moved 
until visible light passing through it is brought into 
sharp focus on a mirror placed in the object focal 
plane. The primary aperture is then moved so that 
its microimage is centered on the aiming cross hairs. 
Aiming the ultraviolet microbeam is then accom- 
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plished merely by focusing the microscope on the 
target and centering the target image on the cross 
hairs. 

Suitable baffles minimize stray radiation. By inter- 
changing primary apertures, we have used microbeam 
foeal spots of various shapes and dimensions. Dif- 
fraction patterns of the Airy type set a practical 
lower limit of about 1 or 2 » for the shortest dimen- 
sion (7). 

For the present experiments, we used a circular 
primary aperture 400 » in diameter, which, with an 
optical path length of 180 mm, yielded a microspot 
about 7 » in diameter. A Hanovia high-pressure mer- 
cury are was the source. Selective absorption in the 
mica cover slip, especially of the shorter wavelengths, 
considerably altered the energy spectrum of the ultra- 
violet microbeam from that of the source. Selection of 
targets was restricted to cell parts only a few microns 
below the culture cover slip, thus minimizing scatter- 
ing and absorption as well as chromatic aberration. 

The cultures of newt (Triiwrus viridescens) heart 
and the cinematographic methods of recording the 
results obtained with each cell were the same as those 
described previously (1). For each experiment, a 
mitosis was selected that had a “centrophilic” chro- 
mosome with a clearly visible kinetochore. After pre- 
irradiation photography at 15 frames/min, the cul- 
ture was transferred to the bombardment apparatus 
(Fig. 2) and a linear segment of the chromosome was 
exposed to the ultraviolet microspot. The culture was 
then returned to the observation microscope, and pho- 
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tography was resumed. Since the total length of the 
chromosome was 25 to 30 u, the 7-4 microspot covered 
between one-third and one-fourth of its length. 

Immediately after irradiation, the bombarded chro- 
mosome segment appeared “pale”; that is, its index of 
refraction was changed so that it no longer appeared 
blackish by medium-dark phase-contrast microscopy. 
This “paling” intensified for 20 or 30 min after irradi- 
ation and usually came to extend beyond the irradiated 
segment, so that frequently a considerable fraction of 
the irradiated chromosome appeared only as a color- 
less “ghost.” Aside from its intrinsie interest, this 
phenomenon served as a valuable check on the aceu- 
racy of the aiming. 

In each of 20 chromosomes (group A), the irradi- 
ated segment included the kinetochore; the exposure 
was 3 min. In 15 other chromosomes (group B), the 
kinetochore was excluded from the irradiated segment; 
10 were exposed for 3 min, and the rest for 6 min. 
Without exception, those of group A failed to join 
the metaphase plate and drifted until anaphase (Fig. 
1). After anaphase, each of these drifters was 
squeezed into one of the daughter cells by the con- 
striction of the cytoplasm and formed either an acces- 
sory nucleus or a lobe on one of the main daughter 
nuclei. By contrast, all chromosomes of group B 
joined the metaphase plate before anaphase, even 
though some of them were exposed twice as long as 
group A. Moreover, this migration to the plate, in 
contrast with the drifting after kinetochore irradia- 
tion, was normally directed; that is the kinetochore 


proceeded foremost, with the two “legs” of the chro- 
mosome trailing behind. 

This experiment shows that when parts of chromo- 
somes are exposed to ultraviolet light, the normal 
directed movement of the chromosome from cenfro- 
some region to metaphase plate is inhibited only if 
the kinetochore is ineluded in the irradiated part. 

Work is in progress to improve visual observation 
during bombardment by equipping the apparatus with 
phase-contrast and dark-field illumination. This will 
permit the use of smaller microspots to determine how 
well the ultraviolet-sensitive entity corresponds to the 
morphological kinetochore. Work is also in progress 
to utilize monochromatic radiation and to measure the 
energy in the microbeam. 
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Rudolf Hober: His Life and Scientific Work 


William R. Amberson 
Department of Physiology, University of Maryland, Baltimore 


HYSIOLOGY lost another of its great leaders 
when, on 5 September 1953, in Philadelphia, 
Rudolf Héber passed away. It was my privi- 
lege to work with him years ago in the Kiel 

laboratory and to see him frequently after he came to 
America. More than any other man, he has been to me 
my master in science. He was a fine and true spirit of 
intelligence and human sympathy, who stimulated the 
scientifie work of a great group of students and col- 
leagues. Through his books and publications, he has 
had a truly international influence. 

Hober was born in Stettin, Germany, on 27 Decem- 
ber 1873. From early childhood he was devoted to 
natural science, spending much time in collecting 
plants and minerals and in microscopic studies. He 
early read Darwin and other biological classics. He 
decided to study medicine, not to practice, but to pre- 
pare himself for a life of teaching and research. He 
attended the Universities of Freiburg, Berlin, and 
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Erlangen. In 1898 he graduated in medicine at Er- 
langen. 

Soon after taking his medical degree, Héber joined 
the staff of the Physiological Institute of the Univer- 
sity of Ziirich, directed by J. Gaule. His first scientific 
paper, an experimental study of wound shock, ap- 
peared in 1898. During the next 10 years there fol- 
lowed more than 30 papers from his own pen. At the 
same time, 22 graduate students wrote their doctoral 
theses under his direction. Héber’s interest ranged 
broadly over his field. His work included studies of 
intestinal resorption, the mechanism of catalysis, the 
permeability of cells, the hydroxyl ion concentration 
of the blood, the mechanism of narcosis and its in- 
fluence upon permeability, vital staining, the secretion 
of the urine, the physiological significance of the col- 
loids, and the effects of ions upon the resting poten- 
tial of nerve and muscle. 

During this period, Hoéber’s basic scientific interest 
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became fully defined. He wished to understand the 
nature of the cell membrane, its physicochemical strue- 
ture and composition, its electric properties, its ability 
to permit or prevent the movement of material into 
the cell, its change in permeability during excitation. 
To this end, he devoted much study to Overton’s theory 
of lipoid solubility (1895) as an explanation for the 
differing penetrations of various organie substances 
into cells. He pointed out exceptions to the rule, while 
supporting the idea with many new experimental dem- 
onstrations. He was also intensely interested in Bern- 
stein’s “membrane hypothesis” (1902), which ex- 
plained the electromotive forces of living tissues as 
due to a selective ion permeability in the membranes 
combined with ionic gradients across them, particu- 
larly of the potassium ion. He brought extensive ex- 
perimental support to this conception, and his name 
is sometimes linked with Bernstein in deseribing the 
hypothesis. He lived to see hypothesis grow to theory 
and then to generally recognized fact. At the end of 
his life, he was delighted to follow the modern forms 
of the theory, such as have been presented by Hodgkin 
and Huxley, Curtis and Cole, and other recent inves- 
tigators. While recognizing the validity of Overton’s 
views for the penetration of organic nonelectrolytes, 
he strongly insisted upon the necessity for a comple- 
mentary “pore theory” to explain many of the known 
facts of permeability, particularly for ions. 

Hober’s crowning achievement while at Ziirich was 
the production of his monograph entitled, Physikal- 
ische Chemie der Zelle wnd der Gewebe. The first edi- 
tion, in 1902, was a thin volume of 300 pages. The 
book went through seven editions, growing finally to 
900 pages in the 1926 issue. This work established his 
reputation as an international authority in the field 
that is often called “general physiology.” Although 
widely consulted in Britain and America, it was never 
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translated into English. It antedated by 13 years the 
first edition of Principles of General Physiology, pub- 
lished in England in 1915 by Sir William M. Bayliss. 
Somewhat similar in scope and manner of treatment 
these two monographs have had a great influence in 
extending basic studies in physiology. 

It is interesting to note that the determination to 
write a monograph came to Héber while he was still 
a student at Erlangen. His uncle, Isadore Rosenthal, 
was professor of physiology there. Rosenthal put into 
his hands Nernst’s Lehrbuch fiir Physikalische Chemie. 
The idea then grew in his mind that he must attempt 
to apply physicochemical principles to living cells. He 
established contact with Nernst and had his help in 
devising apparatus. He was also influenced by the 
writings of Claude Bernard, Virchow, Ehrlich, and 
Helmholtz. He greatly admired the work of Jacques 
Loeb and maintained correspondence with him. 

In all of his scientific interests, Héber was ably as- 
sisted by his devoted wife, Josephine, neé Marx, who 
completed the study of medicine after their marriage 
in 1901. She was one of the first women physicians in 
Germany. She not only directed his household and 
raised their son, Johannes, and two daughters, Ga- 
briele and Ursula, but carried on a medical practice 
at the same time that she collaborated in some of his 
experiments. 

In 1909 Hober left Ziirich to go to the Institute of 
Physiology in Kiel, direeted by Hensen, ecodiscoverer 
of glycogen. His old boyhood friend, Albrecht Bethe, 
shortly sueceeded Hensen, and Héber was advanced to 
a full professorship in 1912. He followed Bethe as 
director in 1915, when the latter was called to Frank- 
fort. In spite of increasing administrative responsi- 
bilities, his scientific productivity continued. His labo- 
ratory became a rendezvous for a long succession of 
graduate students and younger colleagues. Many came 
from Japan, Russia, Seandinavia, and America in 
addition to the more numerous groups from Germany, 
Austria, and Switzerland. In his view they were his 
fellow-students, partners in a research team. He was 
accessible to all, democratic in attitude, generous with 
aid and counsel, always interested in their problems. 

In his work with medical students Héber was an 
outstanding teacher, speaking clearly and simply, with 
a lively sense of humor, much beloved by them. For 
their instruction he produced, in 1919, the first edi- 
tion of his Lehrbuch der Physiologie des Menschen, 
which went through eight editions and became a popu- 
lar textbook throughout Germany. It continued to be 
used long after he left Germany, the final edition being 
printed in Switzerland in 1939. 

In 1918 Héber joined Abderhalden and Bethe to 
form the famous triumvirate that edited Pfligers 
Archiv over many years (1918-34). In it were reported 
many studies done in his laboratory. In a single decade 
(1924-33) we find there a series of 30 papers dealing 
with permeability studies done on perfused frog kid- 
neys. Héber’s interest was not primarily in the special 
physiology of the kidney. He used this organ, rather, 
as a means to attack more fundamental problems of 
general physiology. In the same spirit he perfused 
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other glands, such as the liver, studying the role of 
lipoid solubility, of moleeular volume, and of electric 
charge in the penetration of various substances 
through the gland cell membranes. 

In recollection of Héber’s technical skill, we may 
mention his measurement of the internal electric con- 
ductivity of living cells (1910). With the aid of Wal- 
ter Nernst, he modified the Wheatstone bridge by the 
introduction of condensers into two arms. At high 
frequencies of the oscillating current, cell suspensions 
introduced between the condenser plates caused in- 
creases in capacity that demonstrated a considerable 
internal conductivity. Héber coneluded that a sub- 
stantial fraction of the intracellular electrolytes are 
present in free solution, and not held in organic 
union, as had previously been believed. 

Between 1925 and 1932 Héber served twice as dean 
of his medical school. In 1929, as president of the Ger- 
man Physiological Society, he paid his first visit to the 
United States, attending the XIII International Physi- 
ological Congress in Boston. After the congress he 
spent some time at the Marine Biological Laboratory 
at Woods Hole, a place to which he was later to return 
through many summers. As his final honor in Kiel, he 
served as rector of the University in 1930-31. 

Although devoid of political connection and interest, 
Héber was forced at this time to oppose the rising tide 
of Nazism among the students. In the spring of 1931 
a group of these students threw stench bombs into 
the church as the Reverend Otto Baumgarten, an out- 
standing Lutheran clergyman and pacifist and chap- 
lain of the University, was conducting services. Four- 
teen Nazi students, caught by the police, were tried 
before a disciplinary court under Hoéber’s chairman- 
ship. Six were expelled from the University. There 
was general approval of the action, but Héber gained 
the bitter enmity of the Hitler group. Within a week 
after Hitler came to power, on 5 March 1933, Hober’s 
laboratory was occupied by Nazi students. He was 
confined to his residence on the second floor of his 
Institute, with permission to go only to his study on 
the first floor. These restrictions were shortly lifted 
and he was able to resume lecturing at the beginning 
of the summer semester. His return to the lecture plat- 
form was greeted by an ovation from his students. 
But 4 months later, in September 1933, he was forced 
into retirement by the German Ministry of Eduea- 
tion. Some vestige of German honor still moved the 
Nazi officials, for his pension was regularly paid until 
the time of Pearl Harbor. 

Hoéber’s plight became quickly known in England, 
where the press carried the story. He immediately re- 
ceived an invitation from the University of London. 
Leaving Germany at the end of September 1933, he 
worked for a few months with A. V. Hiil, at Univer- 
sity College. In the Spring of 1934 he received an 
invitation to join the staff of the Department of 
Physiology, School of Medicine, University of Penn- 
sylvania, in association with H. C. Bazett and M. H. 
Jacobs. He and his wife soon reached America, accom- 
panied by their daughter, Ursula, who continued her 
medical education at Pennsylvania, graduating in 
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1937. During the next few years Héber was able to 
assist the emigration to America of his son, Johannes, 
and his daughter, Gabriele, with their families. The 
time of stress and strain was finally over. In his last 
years he was happy in his circle of seven grandchil- 
dren. 

In Philadelphia the Hébers created a new home and 
a new scientific life. Héber was able to resume his 
beloved teaching and research, with assistants financed 
by special grants. During the next 14 years he pub- 
lished 30 more papers, mostly in collaboration. In 
1945, with David Hitcheock, John Bateman, David 
Goddard, and Wallace Fenn, he issued a symposium 
volume with the same title as that of his famous Ger- 
man monograph, Physical Chemistry of Cells and Tis- 
sues (Blakiston). He dedicated it to his wife “who 
inspired and encouraged me to create a renaissance of 
my previous book, and passed away too early to see 
it come to life.” He here brought together his final 
summary of the various factors that determine the 
penetration of substances into cells and of the chem- 
istry and physics of the plasma membrane. His basic 
faith in the importance of such analysis had never 
wavered, during half a century. He stated his conviec- 
tion in the preface to this volume, as follows. 


It is not only possible, but of importance, to an- 
chor physiology even deeper in physical chemistry 
_ than was done previously, i.e., even closer to the fun- 
damentals, on which our concepts of inorganic nature 
are erected . .. when one tries to segregate the ele- 
mentary processes combined in the life of a cell and 
to analyze them with the new tools of modern phys- 
ies, this attitude makes more discernible the great 
number of unsplved problems. 

Soon after he reached America, I invited Héber to 
join the staff of the summer course in physiology at 
the Marine Biological Laboratory. He accepted at 
ence and joined us with great interest and enthusi- 
asm. His initial difficulties with spoken English could 
never mask his intense devotion to his scientific field 
and his mastery of it. He was soon speaking fluently, 
and his lecture hall was always crowded. He spent long 
hours with our students and was interested in every 
experiment that they did, recapturing in the new land 
his zeal for teaching. After the course his own experi- 
ments, with his wife’s help, went actively forward. 
He was a veritable dynamo of intellectual power. He 
eame back to Woods Hole last in 1949, at the age of 
76, weakened in body and in mind by the passage of 
the years, but still eagerly attending the physiology 
lectures and engaging in scientific discussions. 

Hober never returned to Germany, although he was 
often invited to do so. I went back to Kiel in 1947 and 
revisited the shattered city. The old laboratory is now 
a ruin, blasted by bombs that left only remnants of 
the walls. The basic science departments of the medi- 
cal school of the University of Kiel have moved to new 
quarters. There a new Institute of Physiology has 
been created, named the “Rudolf Héber Haus,” to 
perpetuate through the years the memory of the in- 
spired teacher and investigator whose devotion gave 
us new insights into physiological function. 
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Recent Advances in Astronomy 

Features of the 91st meeting of the American Astro- 
nomical Society held at the University of Michigan, 
20-23 June, included a symposium on turbulence and 
magnetic fields in the photosphere of the sun; the first 
joint session with the Association for Computing Ma- 
chinery; and a lecture on the spectrum of the aurora 
and airglow, delivered by A. B. Meinel, associate 
director of Yerkes Observatory, in connection with his 
receiving the Helen B. Warner prize for astronomy. 
About 200 astronomers were in attendance and more 
than 70 papers were presented. Donald H. Menzel, 
director of Harvard College Observatory, was elected 
president for a 2-yr term. 

During the symposium H. W. Babcock reported on 
the work that he and his father, H. D. Babcock, have 
been doing at Mount Wilson and Palomar observa- 
tories with a solar magnetograph—an instrument util- 
izing the Zeeman effect for automatically scanning the 
sun and recording weak magnetic fields down to a 
fraction of a gauss. Fine structure, with local fluctua- 
tions in time in all surface fields, suggests a close con- 
nection with turbulent elements on the sun’s surface. 
Besides the well-known bipolar magnetic regions on 
the sun, the Babecocks found a few unit-pole regions 
which they suggest might be identified with corpuscu- 
lar streams producing magnetic storms on the earth 
at 27-day intervals as the sun rotates. A 27-day period 
in cosmie ray intensity might also be a result of these 
fields. 

In his symposium paper Martin Schwartzschild of 
Princeton proposed using high-altitude balloons, car- 
rying a special telescope, for photographing the sun’s 
surface. Above most of the earth’s atmosphere he ex- 
pects that photographs will reveal features as small as 
300 km in diameter. Statistical methods developed by 
aerodynamicists for handling turbulence phenomena 
indicate that the most energetic eddies on the sun’s 
surface involve features smaller than the 1000-km 
ones which can be observed from the surface of the 
earth. 

S. Chandrasekhar of Yerkes Observatory closed the 
symposium with a discussion of the influence of Corio- 
lis acceleration and magnetic fields in impairing con- 
vection. As he pointed out, progress on this very 
complicated problem is slow. 

The use of rockets at heights up to 128 km for abso- 
lute-intensity measures of the Lyman-alpha region of 
the sun’s spectrum was described by Leo Goldberg of 
the University of Michigan. Photon counters teleme- 
tered observations to the ground. Measurements were 
consistent with a model of the chromosphere in which 
the temperature is constant from the base of the chro- 
mosphere to an altitude of 4000 km and then increases 
to about 6000°K at 6000 km. A temperature of about 
4600°K is indicated for the low chromosphere. 

On the basis that the width of the helium line at 
10,830 A is due to thermal effects, University of Michi- 
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gan investigators at the MeMath-Hulburt Observa- 
tory derived a temperature of 48,000° for the high 
region of the chromosphere that is the source of this 
radiation. 

Studies of the intensities of 196 solar flares by 
MeMath-Hulburt astronomers showed a close correla- 
tion between the intensity of flares and the oceur- 
rence of sudden ionospheric disturbances. Disturb- 
ances were rare at the time of low-intensity flares, but 
disturbances always occurred during flares of the 
highest intensity. Leif Owren of the Carnegie Institu- 
tion of Washington and Miss Dodson of MeMath- 
Hulburt Observatory presented a paper showing the 
association between flares and the onset of “noise 
storms” at 200 Me/see, as recorded by the radio tele- 
scope at Cornell University; a flare is associated with 
every case of a definite onset of a noise storm. 

J. C. Peeker and W. O. Roberts of Harvard’s High 
Altitude Observatory, Climax, Colo., reported that 
geomagnetic disturbances on the earth are smallest 3 
days after the passage of an active region across the 
central meridian of the sun. Two or 3 days before 
and after this minimum of activity, there are maxi- 
mums of activity that are postulated as due to cor- 
puseular streams from the sun deflected from the 
active area by magnetic fields. Daily observations of 
the solar corona may be of great value in predicting 
times of geomagnetic storms. This observatory also 
reported the observation of a speed of 150 km/see in 
the corona. This is the only clear-cut evidence of large- 
seale motion in the corona. 

Constance 8S. Warwick of the Upper Air Research 
Observatory at Sacramento Peak, N.M., reported on 
heights of solar flares in connection with sudden iono- 
spheric disturbances. Flares lower than 15,000 km 
have practically no associated disturbances, but above 
this height one-half of the flares cause disturbances. 
Lyman-gamma, -beta, and -alpha radiations were sug- 
gested as a possible source of the disturbances. 

The identification of the coronal yellow line at 
5694 A as due to calcium XV was questioned by Har- 
old Zirin of Harvard from his computations of theo- 
retical spin-orbit constants for p? configurations. 

C. Y. Fan of Yerkes Observatory told how different 
types of auroras show different spectra. Auroral ares 
produce intense hydrogen-alpha emission, whereas 
auroral rays show no Balmer lines of appreciable in- 
tensity. The spectrum of the auroral are indicates that 
protons are impinging on the earth’s atmosphere. 

Investigations at Perkins Observatory on scintilla- 
tion of starlight indicated that the elements producing 
the scintillation are 2 to 4 in. wide and up to 1.5 ft 
long. They move in the direction of elongation, a direc- 
tion corresponding to that of winds at 10,000 ft. To 
avoid some of the disturbing effects of the atmosphere 
close to instruments, MeMath-Hulburt astronomers 
now have a spectrograph tube 52 ft long and 4 ft in 
diameter from which the air can be evacuated. This is 
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expected to increase the resolving power of the spec- 
trograph from 200,000 to 500,000. 

Reports in the field of radio astronomy emphasized 
the rapid advances that are being made. At the Agas- 
siz Station of the Harvard Observatory, Bart J. Bok 
and his assistants operate a 24-ft parabolic antenna in 
conjunction with a comparison radiometer to record 
profiles of the 21-em line of neutral hydrogen. A study 
of the Taurus dark nebula complex reveals a correla- 
tion between the hydrogen gas and the obseuring dust 
in this region. Where major areas of dust exist, a 
strong increase in the hydrogen radio emission occurs. 
An investigation of the 21-em line in the direction of 
the galactic center shows profiles with double peaks, 
suggesting either two distinct regions of hydrogen 
with a radial velocity difference of 10 km/see or a 
“cold” region in front of a “hot” region producing an 
absorption effect. This cold region might be the space 
between the galactic spiral arm in which the sun is 
located and the next arm toward the galactic center. 

The U.S. Naval Research Laboratory reported the 
discovery of radio waves from the Orion nebula and a 
dozen other areas at wavelength 9.4 em. For the first 
time, seven other sources were reported at wavelength 
21 em. J. D. Kraus and H. C. Ko deseribed the Ohio 
State University radio telescope and the great detail 
that is shown in its picture of the sky as seen by radio 
waves; 207 radio sources have been found, and the 
position of the center of the galaxy was given to a 
hundredth of a degree. 

The application of television techniques to as- 
tronomy was diseussed by W. A. Baum of Mount 
Wilson and Palomar observatories. He pointed out the 
limitations of direct photography with the Palomar 
200-in. telescope. A 30-min exposure on an Eastman 
103a0 plate shows a star of magnitude 23.8. Further 
exposure may result in a poorer plate. Photoelectric 
techniques should produce results that might be ex- 
pected from a 2000-in. telescope at f/3.2. A coopera- 
tive investigation into the transfer of photoelectri- 
eally liberated charges into photographie grains is 
under way. Harold L. Johnson of Lowell Observatory 
deseribed an electronic integrator-type direct-current 
amplifier that makes possible a comparison of the 
radiation from bright stars with that from extremely 
faint stars. 

Photoelectric observations of the occultations of the 
stars by the moon, reported by George W. Preston and 
Soren W. Henricksen of the Army Map Service, 
showed several cases of a double drop in light intensity 
as the star disappears behind the moon, indicating 
that the star may be double. The possibility of ob- 
serving diameters of very large stars by this effect 
was suggested. ; 

At Swarthmore, careful determinations of the 
masses of components of a dozen visual binaries con- 
firmed the existence of underluminous and overlumin- 
ous stars, an effect pointing toward differences in the 
relative abundance of elements in stars. 

The variable star AG Pegasi, found to possess a 
magnetic field by Horace W. Babcock, was reported 
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by University of Michigan observers Gordon Grant 
and L. H. Aller to have shown a continuous rise in 
excitation over the last few years. John S. Hall of the 
U.S. Naval Observatory reported on polarization ob- 
servations of the light of stars in the Pleiades, 22 deg 
below the galactic plane. Polarization of the light was 
found and it indicated that clouds of dust connected 
with stars produce polarization as interstellar matter 
does. As the result of work done with the 200-in. 
Palomar telescope, Jesse L. Greenstein announced the 
discovery of clouds of gas (shells) around the sup- 
posedly nearly “dead” white dwarf stars. 

Classification and distribution of M-type stars from 
Schmidt objective prism plates was discussed by ob- 
servers of the Warner and Swasey Observatory. 
M-stars beyond the center of the galaxy were studied. 

A. Blaauw of Yerkes Observatory investigated 
seven nearby associations of stars by means of the 
space velocities of the stars with respect to the centers 
of the associations. He found a difference in velocities 
for single and double stars. All fast-moving stars are 
single stars. 

The problem of the chemistry of interstellar grains 
was emphasized by Bertram Donn of Wayne Univer- 
sity. He said that the only way to proceed is to con- 
duct experiments under conditions that are as near to 
interstellar conditions as possible. At present no work 
has been done at temperatures below 77°K, whereas 
interstellar grains have temperatures of perhaps 
50°K.. Now that it is possible to obtain low tempera- 
tures, astronomers can seek the help of physical chem- 
ists in this field. 

The new Super-Schmidt cameras, designed by J. G. 
Baker for photographing meteors, have made pos- 
sible the discovery that faint meteors decelerate in the 
atmosphere much more rapidly than do bright meteors. 
This phenomenon, together with other phenomena, has 
led Luigi G. Jaechia of Harvard to postulate the com- 
plete breaking up of small meteors into fragments as 
soon as they encounter sufficient atmosphere to make 
them luminous. 

As the result of work done largely with the 200-in. 
telescope, Milton L. Humason and Hugo D. Wahl- 
quist of Mount Wilson and Palomar observatories 
reported a determination of solar motion with re- 
spect to 13 members of the local group of galaxies. 
The speed of the solar system is 292 km/see. 

A. D. Code and T. E. Houck of the University of 
Wisconsin showed evidence of spiral arms in the 
galaxy from wide-angle photographs of the Milky 
Way taken at Bloemfontein, South Africa. Points of 
cutoffs in the surface brightness of the Milky Way 
agree with the assumption that our galaxy is a spiral 
of type Sb. 

The joint session with the Association for Comput- 
ing Machinery was presided over by John Mauchly of 
Remington Rand. Four papers were presented by 
astronomers illustrating the kind of work that can be 
done with electronic calculators. Marshal H. Wrubel 
of Indiana University spoke on the problem of stellar 
evolution. Jean K. MeDonald told of her application 
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of machines to the problem of models of stellar at- 
mospheres. Ralph E. Williamson of Los Alamos re- 
ported on the stupendous possibilities of the machines 
for problems in stellar dynamics. He considered the 
evolution of a two-dimensional cluster of 100 stars 
under their mutual gravitations. Ten million years in 
the life of the stars occupied 1 min of computing 
time. In the course of the evolution of the cluster, 
some stars became lost to the cluster and some double 
stars and some multiple stars were formed. John K. 
Wilkinson and Lawrence H. Aller of the University 
of Michigan reported on some applications of 
punched-card techniques; 10,000 wayelengths in rota- 
tion-vibration band spectra were cémputed, making 
practical a study that otherwise might not have been 
attempted. The astronomers made some suggestions 
as to what they would like to have included in cal- 
culators, but expressed general satisfaction with the 
present machines. 

N. E. WacMan 
Allegheny Observatory, University of Pittsburgh 


Philippine Science 


The third annual meeting of the Philippine Asso- 
ciation for the Advancement of Science took place in 
Manila, 3-5 December 1953, under the presidency of 
Juan §. Saleedo, Jr. This organization—which held 
its first annual meeting in 1951, the year it was formed 
—has a membership of 138. There are five divisions: 
Agricultural Sciences; Anthropology and Archeol- 
ogy; Biological Sciences; Chemistry; Physics and 
Mathematies; and Geography and Geology. 

Each section presented a half-day symposium. These 
were scheduled in sequence, not concurrently, so that 
it was possible for one person to attend every session 
if he wished—in welcome contrast to most scientific 
meetings. There were no sessions for contributed 
papers; but there was much discussion from the floor. 
This was encouraged by the appointment of specific 
individuals to comment on each paper, thus stimulat- 
ing general and animated participation. 

The registrants included 79 members and 134 
guests, a highly ‘creditable showing in two distinct 
ways: more than half of the membership attended, 
and the number of persons attending because of gen- 
eral interest considerably exceeded the number of 
members present. Scientific organizations in other 
parts of the world will find it difficult to duplicate 
this record. 

At the concluding evening dinner session, awards of 
merit were granted as follows: Entomology, Leopoldo 
B. Uichaneo, dean of the College of Agriculture, Uni- 
versity of the Philippines, Laguna; Pharmaceutical 
chemistry, Patrocinio Valenzuela, dean of the College 
of Pharmacy, University of the Philippines, Diliman, 
Quezon City; Anthropology, H. O. Beyer, head, de- 
partment of anthropology, Museum and Institute of 
Anthropology and Ethnology, University of the 
Philippines, Diliman, Quezon City. 

Joaquin Maraijion, director of the Institute of Sci- 
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ence and Technology, Manila, was elected president of 
the Association for the present year. Ramon Samani- 
ego of the Bureau of Soil Conservation, Manila, con- 
tinues as secretary. 
R. C. MILLER 
California Academy of Sciences, San Francisco, 
California 


Science News 


In a paper scheduled to appear soon in Science, 
Kiku Nakao, Louis Plzak, and William Bethard de- 
seribe the use of radioactive iron at the Argonne Can- 
cer Research Hospital in Chicago to study the in vitro 
synthesis of hemoglobin in erythrocytes of pigeons. The 
information obtained from these experiments suggests 
that the mechanism operative in the formation of the 
oxygen-carrying red pigment in vitro may be different 
from the one operative in vivo. 


That better jet fuels can result from a study of 
chemical reactions taking place high in the atmosphere 
has been pointed out by Joseph Kaplan, professor of 
physies at the University of California, Los Angeles. 
These reactions produce “airglow,’ which has been 
found to be “intimately connected” with the chemistry 
of jet fuels. Information on the various combinations 
of oxygen and nitrogen needed for laboratory studies, 
he said, “ean be gotten from experiments made for us 
by nature” several miles overhead. Dr. Kaplan gave 
this information to the House Committee on Ap- 
propriations while justifying appropriations for the 
International Geophysical Year, scheduled for 
1957-58. The National Science Foundation has re- 
quested a supplemental appropriation of $2’ million 
for fiseal year 1955 to finance the U.S. program for 
IGY. 


John Franklin Carlson, 54, professor of physics at 
Iowa State College, died in Ames, Iowa, on 5 Apr. A 
gifted scholar and teacher, he was educated at the 
University of California where he received the doctoral 
degree in 1932. After 1 yr as a research associate at 
California, he spent 3 yr at the Institute for Advanced 
Study at Princeton. During this period he and J. 
Robert Oppenheimer published a paper that laid the 
foundation for extensive theoretical research on cos- 
mie ray showers. 

In 1937 Dr. Carlson went to Purdue University, 
where he remained until 1942 when he was ealled to 
the Radiation Laboratory at Massachusetts Institute 
of Technology. He went to Iowa State in 1946 and 2 
yr later became professor of physics and senior physi- 
cist with the Ames Laboratory of the Atomic Energy 
Commission. He taught in the fields of vibration and 
sound and quantum theory. 

As a tribute to the inspiration and assistance he 
gave to those with whom he taught and worked, his 
friends and colleagues have established a fund in his 
honor to bring to Iowa State each year an outstanding 
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seholar who will deliver the John Franklin Carlson 
Lecture on some aspect of physical science, its philo- 
sophical implications and its relation to human affairs. 


Perfectly petrified insects, spiders, and mites that 
lived 25 million yr ago during the Miocene period 
have been discovered by U.S. Geological Survey work- 
ers. The ancient creatures are being recovered by the 
dozens from nut-sized nodules of limestone taken from 
lake bottom deposits under the Mohave Desert. The 
nodules are dissolved in formie acid, which reveals the 
perfectly preserved fossils. They look as if they were 
cast in milk glass, because they have been turned into 
siliea by a natural process that is not yet understood. 
This find, first made by Allen Bassett of the Geological 
Survey and considered a major event in entomological 
history, is discussed in more detail in this issue of 
Science, page 228, by A. R. Palmer and Dr. Bassett. 


John W. Coulter, professor of geography at the 
University of Cincinnati, has begun a study of popu- 
lation problems on the island of Pinglap in the Eastern 
Carolines. Pinglap is believed to be one of the most 
overpopulated areas in the Pacifie with 650 people liv- 
ing on two-thirds of a square mile of land. The atoll 
was selected as a “pilot” island in an attempt to find 
measures to solve or alleviate the overpopulation 
throughout the Pacific islands. Dr. Coulter is making 
the survey for the U.S. Trust Territory of the Pacific 
Islands Administration, the U.S. Navy, and the Pacific 
Science Board of the National Research Council. 


This summer for the first time, a convoy of Canadian 
vessels will deliver supplies for the joint Canadian- 
United States Arctic weather stations in the Queen 
Elizabeth Islands, with the exception of the most 
northerly one, Alert. In referring to the supply proj- 
ect, the Minister of Transport said that “we hope to 
take in supplies for Alert Bay in 1955.” Heretofore, 
the U.S. has furnished the ships to earry out the an- 
nual mission. 


Australia’s well-known Lake Eyre, ordinarily a vast 
dry desert, for the first time within living memory is 
filled with water and teeming with fish. Scientists who 
visited the lake in former years said it would never be 
full of water again and that fish could not live there 
beeause the water would be too salty. 


Approximately 2000 Americans are believed to have 
been affected by a snail-carried disease, schistosomiasis, 
or katayama disease, during World War II and never 
treated. About 1500 cases were diagnosed and treated 
during the Leyte campaign and it was also prevalent 
among prisoners-of-war in the Philippines. The dis- 
ease, which attacks man through free-swimming larvae 
developed in snails, results in thickening of the in- 
testinal wall, cirrhosis of the liver, and urinary 
bladder disease. 

John L. Wolford and John M. Rumball reported in 
the 17 July issue of the Journal of the American Med- 
ical Association on one case recently discovered in a 
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former Japanese prisoner-of-war. They point out the 
difficulty of diagnosis and the importance of looking 
for the disease in similar instances, since early treat- 
ment can prevent further damage. 


Development of a method of growing yeast that im- 
proves its value as a supplement to food and fodder 
through greater production of the amino acid methio- 
nine has been announced by J. S. Chiao and W. H. 
Peterson, University of Wisconsin biochemists. They 
grew 20 different species of yeast on various types of 
media and found that six species could be made to 
produce greater quantities of methionine by increasing 
the amount of nitrogen salts available to them. Produe- 
tion of methionine also is greatly increased if another 
amino acid, cystine, is added to the media. Yeast is 
widely used as a supplement in poultry feed and is one 
of the substances now under study as a possible aid in 
feeding the undernourished peoples of the world. 


University of Illinois engineers have found that 
high-silicon steel rails, of little or no more cost than 
standard carbon steel rails, may be the solution to a 
new rail wear problem due to the modern, heavy diesel 
locomotive. In laboratory tests, silicon rails stood up 
twice as long as those of standard carbon steel. Some 
are now being service-tested on railroads. 


' As many as six whooping cranes, including young, 
have been seen in Canada’s Wood Buffalo National 
Park. The world population of this crane is only 24. 
They are known to nest in Texas but their summer 
nesting ground is a long-standing mystery. 


A new voluntary health association, the National 
Foundation for Muscular Dystrophy, Inc., has been 
established with headquarters in the Fisk Building, 
250 West 57 St., New York 19. It is dedicated to the 
sponsorship of research in muscular dystrophy and to 
the total care of the dystrophy patient. Officers are 
pres., Paul G. DeMuro, Passaic, N. J.; chairman of the 
Board of Directors, David L. Wilkoff, Pittsburgh; and 
chairman of the Medical Advisory Board, Charles A. 
Janeway, Boston. 

The foundation is sponsoring research in orthope- 
dies, neurology, pathology, and basic chemistry at the 
Children’s Medical Center, as well as in investigatory 
study at the New York State Rehabilitation Hospital, 
West Haverstraw, N.Y., in cooperation with the New 
York state and city departments of health. 


A 210,000-aere area has been set aside by the Vene- 
zuelan Government as the Henry Pittier National Park 
for the benefit of naturalists and other scientific inves- 
tigators. Swiss-born Henry Pittier, a former U.S. De- 
partment of Agriculture scientist, spent the last 37 
yr of his life in Venezuela and became one of its great- 
est scientists; he died in 1950. 

The area ineludes a verdant forest on top of the 
Andes, thick jungle on the slopes, and wasteland on 
the plains near the sea, and part of large fresh-water 
Lake Valencia. The jungle area, known as the 
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“shrouded forest” because of the strange white mist 
that rises from the moisture-soaked earth, has no 
human inhabitants but is rich in wild life. 


S. Dillion Ripley, II, assistant professor of zoology 
and associate curator of Yale’s Peabody Museum, 
hopes that his present six-month trip to Indonesia 
may solve the problem of what happens when two 
similar bird groups are brought together for the first 
time. Over an extended period of time the Asian bird 
fauna has gradually moved into the many Indonesian 
islands, while the fauna from the Australian continent 
has moved northward into the same islands. He be- 
lieves that on the island of Halmahera, midway be- 
tween Dutch New Guinea and the Philippines and on 
the “meeting line” of the faunas, he may be able to ob- 
serve the natural process of evolution as it involves the 
two bird groups. The expedition will be financed by a 
Guggenheim fellowship and a grant from the National 
Science Foundation. The National Geographic Maga- 
zine will furnish photographie equipment. 


The cause of strange “false” fractures, so-called 
pseudofractures, that oceur in osteomalacia, a disease 
marked by softening of the bone, apparently has been 
found by physicians at the University of California 
School of Medicine. In x-ray pictures: the pseudofrac- 
tures appear as dark bands on the outer layer of the 
bone. Many of them are present in almost symmetrical 
order on the shoulder blade, the ribs, and other bony 
structures. They give the appearance of fractures that 
have not completely healed. 

Recently, Howard L. Steinbach, Felix O. Kolb, and 
Rutherford Gilfillan made detailed studies of a patient 
with osteomalacia who had many pseudofractures 
throughout the skeleton. They found the “false” frac- 
tures occurred where blood vessels pass adjacent to the 
bone. The pulsation of the vessels, they suggest, exerts 
sufficient pressure to cause erosion of the softened 
bone, thus producing the pseudofractures. . . . In the 
past they have been attributed to unusual muscular 
stress bringing pressure on the bones. 


A memorial in Mackinae Island, Mich., has been 
dedicated to William Beaumont, who made the first 
important study of digestion of food in the stomach. 
The shrine to a classic research in medicine is a re- 
construction of the retail store of the American Fur 
Co., where in 1882 Dr. Beaumont, an Army surgeon 
stationed at Fort Mackinac, was ealled to attend 
Alexis St. Martin who had been accidentally shot 
through the stomach. For a 2-yr-period Dr. Beaumont 
tried to heal the wound, but without success. It was 
them that he started an 8-yr study of the physiology 
of digestion. He published his findings in 1833. The 
Michigan State Medical Society is sponsoring the 
Beaumont Memorial. 


Robert P. Sharp, chairman of the division of 
geological sciences at the California Institute of Tech- 
nology, is heading a seven-man summer expedition, 
sponsored by the Office of Naval Research for glacio- 
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logical research at Saskatchewan Glacier in the Cana- 
dian Rockies and at Malaspina Glacier in Alaska. The 
chief project is to establish a bore hole approximately 
1500 ft deep and extending from the surface to the bot- 
tom of the ice, near the upper reach of the Saskat- 
chewan Glacier. The pipe used as a drill stem for the 
electrical drilling operation will be left in the hole so 
that its deformation may be measured from year to 
year. 

An inclinometer reading of the bore hole established 
in 1951 near the center of Malaspina Glacier will be 
made. These investigations are aimed at determining 
whether the Malaspina Glacier, which rests on a com- 
paratively flat surface, and the Saskatchewan Glacier, 
a mountain valley ice flow, experience the same mode 
of flow below the surface. Other members of the team 
inelude Samuel Epstein, Mark Meier, and Gunnar 
Bergman. 


Scientists in the News 


Willard Bascom, research engineer with the Univer- 
sity of California’s Seripps Institution of Oceanog- 
raphy, La Jolla, is on leave of absence for 1 yr to 
serve as executive director of the National Research 
Council’s advisory committee on civil defense. 


Five employes of the U.S. Department of Agricul- 
ture have received Distinguished Service awards for 
outstanding achievements in research. 

Esther L. Batchelder, Human Nutrition Research 
Branch, Agricultural Research Service, Beltsville, Md., 
for research in food and nutrition and application of 
results to improved national and international utiliza- 
tion of food. 

Richard T. Cotton, entomologist, Biological Sciences 
Branch, Agricultural Marketing Service, Manhattan, 
Kan., leadership in the field of control of insects at- 
tacking stored grains and cereal products. 

George M. Darrow, horticulturist, Horticultural 
Corps Researeh Branch, Agricultural Research Serv- 
ice, Beltsville, Md., contributions to the breeding and 
improvement of small fruits. 

Ralph A. Rusca cotton technologist, and Ray C. 
Young, mechanical engineer, Southern Utilization Re- 
search Branch, Agricultural Research Service, New 
Orleans, a new-type opening machine for lint cotton 
that permits economie processing of mechanically 
harvested cotton used in the manufacture of textiles. 


John Biggs, Jr., chief judge of the U.S. Court of 
Appeals, Wilmington, Del., has been given the Ameri- 
ean Psychiatric Association’s Isaac Ray award for 
notable contribution to the field of legal problems eon- 
nected with mental disorders. He will deliver a series 
of 6 lectures on legal aspects of psychiatry in Novem- 
ber and December at the University of California 
medical and law schools. 


John O'M. Bockris, London, has been appointed 
professor of electrochemistry at the University of 
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Pennsylvania and Donald C, Dittmer will join the staff 
as an instructor in organie chemistry. Dr. Bockris 
served on the faeulty of Imperial College before com- 
ing to the university as a visiting professor of chemis- 
try last year. Dr. Dittmer has been a postdoctoral re- 
search fellow in Harvard University’s department of 
chemistry. 


The following are among those who have recently 
received honorary doctoral degrees. 

University of Wisconsin: Gregory Breit, professor 
of physics, Yale University; Earnest Albert Hooton, 
professor of anthropology, Harvard University (post- 
humously) ; Elvin Charles Stakman, emeritus professor 
of plant pathology, University of Minnesota, and a 
past president of the AAAS. 

University of Nebraska: Jay W. Forrester, director 
of the Digital Computer Laboratory, Massachusetts 
Institute of Technology. 

Polytechnic Institute of Brooklyn: Crawford H. 
Greenewalt, president of E. I. du Pont de Nemours of 
Delaware. 


Lorenzo L. Franceschini, Rome, is at Stanford Re- 
search Institute to study American methods of indus- 
trial research as the newest participant in SRI’s in- 
dustrial fellowship program. Former chief of the 
economies and labor section of. Italy’s National Pro- 
ductivity Committee, he will spend a year at the insti- 
tute. 


Alfred Gellhorn, director of the Institute of Cancer 
Research at Columbia University and chief of the 
Medical Service at the Francis Delafield Cancer Re- 
search Hospital in New York, and Leopold Arnaud, 
Columbia University School of Architecture, are 
spending 2 mo on a lecture tour in Brazil, Uruguay, 
Argentina, Chile, Peru, Colombia, and Venezuela 
under the International Educational Exchange Pro- 
gram. 


Ben Hilbun was inaugurated in July as the 11th 
president of Mississippi State College. 


The annual award of the Association for the Help of 
Retarded Children has been presented to Leo Kanner 
who established at Johns Hopkins Hospital the first 
children’s psychiatric unit in connection with the 
pediatrics department. 


Otto A. Krueger has been appointed manager of the 
International Harvester Co.’s industrial engineering 
and construction department, succeeding J. R. Allan 
who has retired. Harold W. Parthemer, construction 
engineering consultant, is now assistant manager. 


Elizabeth T. Maguire, formerly of the United States 
Testing Co., Hoboken, N.J., has joined Lederle Labo- 
ratories as a chemist in the pharmaceutical control 
laboratory. 


Monroe H. Martin, member of the University of 
Maryland faculty since 1933, has been appointed di- 
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rector of the university’s Institute for Fluid Dynamics 
and Applied Mathematics. He was head of the mathe- 
maties department from 1943 until 1952 when he be- 
came acting director of the institute. 


Thomas D. Moore is retiring as head of the depart- 
ment of urology at the University of Tennessee Col- 
lege of Medicine but will continue as professor of 
urology. Dr. Moore is now serving as president of the 
American Urological Research Foundation and is a 
past president of the American Urological Association. 


On 27 Aug. S. Ralph Powers, professor emeritus of 
Teachers College, Columbia University, will sail with 
his wife for Cairo, where he will be a guest professor 
in the teaching of science at the Abbassia Men’s 
Teacher Training College under a Fulbright award. 
He was expressly invited to this post by the dean of 
the college and the Egyptian Minister of Education. 
Dr. and Mrs. Powers will return to their home in 
Haworth, N.J., in June 1955. 


Charles C. Price, former professor and head of the 
department of chemistry at the University of Notre 
Dame, has been named Blanchard professor of chem- 
istry and director of the Harrison Laboratory of 
Chemistry at the University of Pennsylvania. The 
posts were held formerly by Hiram S. Lukens, who 
retired last year. 


William E. Rand will terminate as director of physi- 
eal sciences research at Stanford Research Institute 
in August to become a vice president of Newhall Land 
and Farming Co. An engineering graduate of the 
Massachusetts Institute of Technology, Mr. Rand will 
direct a future development program for the company. 


Work has been started around Tea in the southern 
part of Peru by the fourth archeological team sent to 
that country by the University of California since 
1899. In charge is John H. Rowe, associate professor 
of anthropology and assistant curator of South Ameri- 
ean archeology in the institution’s Museum of Anthro- 
pology. 


Harry C. Schmeisser has retired after 33 yr as pro- 
fessor of pathology at the University of Tennessee 
Medical Units and attendant to John Gaston Hospital. 
He will be appointed professor emeritus of pathology 
and consultant to city hospitals in Memphis. He joined 
the university staff in 1921. 


Patrick W. Skehan, professor of Semitic and Egyp- 
tian languages at the Catholic University of America, 
will spend 1954-55 in Jerusalem, where he will do re- 
search work at the Palestine Archeological Museum 
and serve as annual professor of the School of Orien- 
tal Research. 


George S. Smith has been made a vice president of 
the Johns-Manville Products Corp. and director of 
engineering for the Johns-Manville Corp., the parent 
concern. He joined the company in 1929. 
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Edward H. Spicer, professor of anthropology at the 
University of Arizona, has joined the staff of Stan- 
ford Research Institute for a summer of research at 
the San Carlos Apache Indian reservation 100 mi east 
of Phoenix. The results of his studies will be added to 
the work of the SRI team already investigating the 
economic problems faced by the Indians. The team 
includes a sociologist, geologist, agriculturist, forestry 
expert, and economists. 


Two international honors have been awarded Ed- 
ward J. Squire, head of Brooklyn Polytechnic Insti- 
tute’s department of civil engineering: the Order of 
Scientific Merit of the Humanist Institute of France, 
and Knight Commander with Star of the Order of the 
Gold Cross of the Military Chapter of Cyprus and 
Jerusalem. The latter order, with headquarters in 
Rome, is an independent laymen’s order that was 
prominent in the early Medieval period and has been 
revived. 


Arthur L. Tatum, 70-yr-old professor and chairman 
of the department of pharmacology af the University 
of Wisconsin, will retire this year after 26 yr of service 
with the university. He graduated from Penn College, 
Oskaloosa, Iowa, with a B.S. degree and earned his 
M.S. at the University of Iowa. In 1913 he received his 
Ph.D. from the University of Chicago and the follow- 
ing year graduated in medicine from Rush Medical 
College. He has served on the faculties of the univer- 
sities of Colorado, Pennsylvania, South Dakota, and 
Chicago. 

More than 175 publications bear witness to his re- 
search on malfunction of the thyroid gland, hypnotic 
drugs, and chemotherapy. In 1942 he was awarded the 
Charles Mickle fellowship by the University of 
Toronto and in 1948 the degree of doctor honoris 
causa by Peru’s Greater National University of San 
Mareos of Lima. The next year he was made an honor- 
ary member of the Society of Biology of Montevideo. 


Meetings 


Significant among the sessions to be held at the 37th 
annual meeting of the American Dietetic Association 
will be those concerning the most recent trends in the 
field of nutrition. The meeting is scheduled for 26-29 
Oct. at the Philadelphia Commercial Museum, Phila- 
delphia. Frederick J. Stare of the Harvard Schools of 
Medicine and Public Health will open the session, 
“Nutrition advances,” on 26 Oct. With him will appear 
Margaret Mead of the American Museum of Natural 
History, New York, and David M. Hegsted of the 
Harvard School of Public Health. 

During a session devoted to “Nutrition in the 
world,” August R. Lindt, a native of Switzerland who 
is chairman of the executive board of the United Na- 
tions Childrens Fund, will diseuss the nutrition of 
children of many lands. Andromache Sismanidis, 
nutrition representative of the F.A.O., will draw upon 
her extensive travels in other countries to discuss their 
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food habits. Elda Robb of Simmons College will de- 
seribe her experience in establishing, last year, a col- 
lege of nutrition and home economies in Jerusalem. 

Charles Glen King of the Nutrition Foundation, 
Ine., New York, and Margaret A. Ohlson of Michigan 
State College will participate in the session, “Nutri- 
tion research.” 

Leonard A. Maynard of Cornell University will 
speak on nutritive additives during the session on 
“Nutrition fronts.” Appearing with him will be Olaf 
Mickelsen of the National Institutes of Health, who 
will speak on “Nutrition and alcoholism.” 

The field of diet therapy will receive attention from 
Herbert Pollack, Mt. Sinai Hospital in New York, 
who will discuss adequate therapeutic diets; Paul 
Gyorgy, Hospital of the University of Pennsylvania, 
Philadelphia, who will speak on trends in infant feed- 
ing; Harold E. Harrison, Baltimore City Hospital, 
who will diseuss vitamin D and ealcium metabolism in 
children; and Mark A. Hayes, Yale University School 
of Medicine, who will present a paper on “A re-evalu- 
ation of nutritional requirements during complicated 
convalescence.” 


The New York section of the American Institute of 
Chemical Engineers will conduct a symposium 13 Oct. 
at the Hotel Statler, New York. Concurrent sections 
will be devoted to the topies “New developments in the 
petroleum and chemical industries” and “Cost estima- 
tions.” More than 500 chemical engineers, executives, 
and students from the eastern part of the U.S. are ex- 
pected to attend. 


Some 140 scientists from 15 countries assembled at 
Lund, South Sweden, 1-5 July for an international 
congress on spectroscopy. Special honor was paid to 
the memory of J. R. Rydberg, whose pioneering work 
on spectral analysis largely formed the basis for mod- 
ern achievements in the field. 


Analyzing the flavor of foods and beverages, con- 
structing buildings with plastics, and measuring the 
harmful effect of air pollution on plants and animals 
will be among the topies covered in more than 1300 
scientific papers to be presented at the 126th national 
meeting of the American Chemical Society in New 
York 12-17 Sept. Some 12,000 chemists and chemical 
engineers from all parts of the United States and 
many foreign countries will attend the meeting and 
take part in the technical sessions sponsored by the 
Society’s 21 scientific and technical divisions. 

W. Albert Noyes, Jr., former president of the So- 
ciety and chairman of the department of chemistry in 
the University of Rochester, will receive the Priestley 
medal at a general assembly 13 Sept. “Thirty years of 
photochemistry” will be the title of his address. Harry 
L. Fisher, Los Angeles, will present his presidential 
address, “The challenge of the American Chemical So- 
ciety,” at that time. 


The Pacific Slope Biochemical Conference, an annual 
conference of biochemists from institutions of the 


SCIENCE, VOL. 120 


| 
| 
| 
‘as 
| 
= 


Pacific Slope states, will meet with the AAAS in 
Berkeley within the period 26-31 Dee. for the presen- 
tation of research progress reports. A dinner will take 
place on the evening of the day of the meeting. 

A 1-day program will be held with concurrent ses- 
sions if the number of papers submitted make this 
necessary. Titles of papers should be submitted to the 
chairman, David M. Greenberg, Department of Physio- 
logical Chemistry, University of California, Berkeley, 
not later than 1 Oct. 


In June the Middle-East Science Co-operation Of- 
fice, with the assistance of the Lebanese Society of the 
Friends of Trees, held a symposium in Beirut on the 
“Protection and conservation of nature in the Near 
East.” More than 50 zoologists, botanists, ecologists, 
foresters, geologists, soil scientists, and educators from 
Middle Eastern and Western countries met to exchange 
views and results of their work. In addition to study 
groups on fauna, flora, soil, and education, four ple- 
nary sessions were devoted to general topics. 


The Society for the Study of Human Work, estab- 
lished in Niirnberg last year, held its first congress in 
March. The two principal themes were (i) the present 
status and impending tasks of the disciplines concerned 
with human work and (ii) man’s readiness to perform. 
The disciplines represented in the society are physiol- 
ogy, psychology, education, sociology, and engineering. 
The society will utilize the Zentralblatt fiir Arbeit- 
swissenschaft und soziale Betriebsprazis as its house 
organ. 


Physicians and research scientists from more than 
40 countries will attend the 24 World Congress of 
Cardiology that will convene in Washington, D.C., 
12-17 Sept., jointly with the 27th Scientific Sessions 
of the American Heart Association. It will be the largest 
and most important cardiovascular meeting ever held 
in the Western Hemisphere. 

The scientifie program—in English, French, and 
Spanish—will be held at the National Guard Armory, 
where translation facilities will be provided for sym- 
posiums, panel discussions, and special features. In 
addition, over 250 papers will be presented during the 
formal scientific sessions to be held simultaneously in 
separate rooms. The discussions and reports will cover 
such subjects as coronary heart disease, rheumatic 
fever, hypertension, blood volume, heart surgery, con- 
genital heart disease, electrocardiography and _ bal- 
listocardiography, atherosclerosis, and diagnostic tech- 
niques. The special features will include the Charles 
Laubry lecture by John Parkinson of London; the 
Paul White prize lecture of the Argentine Society of 
Cardiology by M. Rene Malinow, D. Hojman, and A. 
A. Pellegrino, Buenos Aires; and the George Brown 
memorial lecture of the American Heart Association 
by Alan Burton of London, Ontario. 

Paul D. White of Boston, executive director of the 
National Advisory Heart Council, an advisory body 
for the National Heart Institute, is chairman of the 
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organizational committee for the Congress and also 
will serve as president. Cochairmen are E. Cowles 
Andrus, president of the American Heart Association, 
and James Watt, director of the National Heart 
Institute. 

Scientific as well as commercial exhibits and medi- 
cal film showings are scheduled. Other events will in- 
clude a formal banquet featuring presentation of the 
1954 Howard W. Blakeslee awards, and a series of 
medical sightseeing tours in the Washington area. 
Post-Congressional tours to leading university centers 
and cardiac clinies in the United States and Canada 
are also planned. Application blanks and detailed in- 
formation may be obtained from L. W. Gorham, Secre- 
tary General, Second World Congress of Cardiology, 
44 East 23 St., New York 10. 


Society Elections 


American Society of Medical Technologists: pres., 
Ruth Hovde; pres.-elect, Barbara Isbell; ree. see:, 
Sister Mary Simeonette Savage; treas., Kathryn 
Dean. 


American Society of Plant Physiologists: pres., Alden 
8. Crafts, University of California, Davis; v. pres., 
Harry A. Borthwick, U.S. Bureau of Plant Industry 
Station, Beltsville, Md. 


Astronomical League: pres., James H. Karle, Port- 
land, Ore.; v. pres., Russell C. Maag, Sedalia, Mo.; 
see., Joseph A. Anderer, Chicago, Ill.; treas., Mrs. 
Ralph N. Buckstaff, Oshkosh, Wis.; exec. sec., Mrs. 
Wilma Cherup, Pittsburgh, Pa. 


Chi Beta Phi: pres., Donald C. Martin, Marshall 
College, Huntington, W. Va.; 1st v. pres., Mrs. Daniel 
Marks, Rohm and Haas, Huntsville, Ala.; 2nd v. pres., 
Esterina Shems, Lynchburg College, Lynchburg, Va.; 
3rd v. pres., Celia Calloway, Mary Washington Col- 
lege, Fredericksburg, Va.; sec.-treas., Conrad B. Park, 
Lenoir-Rhyne College, Hickory, N.C. 


Maryland Academy of Sciences: pres., Allan C. 
Davis, Davis Bottling Co.; v. pres., Richard H. Turk, 
Permeo Corp.; treas., William J. Casey, Maryland 
Trust Co.; sec., James W. Easter, Mt. Vernon-Wood- 
berry Mills. 


National Association of Science Writers: pres., Alton 
L. Blakeslee, Associated Press; v. pres., John E. 
Pfeiffer, New Hope, Pa.; sec.-treas., Roland Berg, 
Look Magazine. 


National Wildlife Federation: pres., Claude D. 
Kelley, Atmore, Ala.; see., Charles H. Callison, Wash- 
ington, D.C.; treas., Louis W. Wendt, Great Falls, 
Mont: Vice presidents are Paul A. Herbert, East 
Lansing, Mich.; John L. Curran, Providence, R.1.; 
and Robert Miller, Spokane, Wash. 


Phi Lambda Upsilon: pres., James M. Chureh, Co- 
lumbia University; v. pres., Carl 8S. Carlson, Morton 
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Salt Co., Chicago; sec., Thomas B. Cameron, Univer- 
sity of Cincinnati; treas., William G. Schrenk, Kansas 
State College. 


Society for Investigative Dermatology: pres., Clar- 
ence 8. Livingood, Detroit, Mich.; v. pres., J. Walter 
Wilson, Los Angeles, Calif.; see.-treas., Herman Beer- 
man, Philadelphia, Pa. 


The Wildlife Society: pres., Gustav A. Swanson, 
Cornell University; v. pres., Thomas R. Evans, Wild- 
life Management Inst., St. Paul, Minn.; see., Daniel 
L. Leedy, Fish and Wildlife Service, Washington, 
D.C. 


Education 


Speakers have been announced for the Advanced 
Course in Radioisotope Applications in Biochemistry, 
to be offered 16-24 Sept., as was announced in Science 
for 26 Mar., page 406. The topies listed, with a partial 
list of speakers, are as follows: “Mineral metabolism,” 
W. D. Armstrong and R. H. Gourley; “Physiological 
kineties,” A. K. Solomon and J. Z. Hearon; “Hydro- 
gen metabolism,” Birgit Vennesland; “Stable Iso- 
topes,” Allan Brown; “Phospholipid problems,” John 
L. Wood and Donald Zilversmit; “Proteins and amino 
acids,” Henry Borsook and Paul C. Zemeecnik; “Nu- 
cleic acids and nucleotides,” Van R. Potter, Cyrus 
Barnum, and Elliott Volkin; “Purines and pyrimi- 
dines,” G. Robert Greenberg, D. Wright Wilson, and 
John M. Buchanan; “Carbohydrate and fat metabo- 
lism,” Martin Gibbs and N. E. Tolbert. 

Application blanks and additional information on 
the course may be obtained from the Special Training 
Division, Oak Ridge Institute of Nuclear Studies, P.O. 
Box 117, Oak Ridge, Tenn. 


Agronomy Field Day will be held at South Dakota 
State College on 16 Sept. The one-day program will 
feature new work in corn, alfalfa, sorghum, soybeans, 
pastures and soil fertility, according to U. J. Nor- 
gaard, Extension Service agronomist. 


The Ohio State University Board of Trustees has 
approved plans and specifications for a Chemical Ab- 
tracts Building to be erected on the campus at an 
estimated cost of $554,292. The university and the 
American Chemical Society will share equally in the 
cost of the structure. The three-story brick building, 
65 by 107 ft, will house all campus operations of 
Chemical Abstracts. The journal reports information 
in 33 fields of chemistry and chemical engineering as it 
appears in scientific journals throughout the world. 

The “directory service” that its archives provide is 
of vital importance in chemical research and develop- 
ment. Chemical Abstracts has occupied a portion of 
the university’s McPherson Chemical Laboratory since 
1928. The new building will contain a two-level library 
stack room, three conference rooms, editorial offices, a 
reading room, a research department, and a shipping 
and stock room. 
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One-fourth of the students entering as freshman 
in the Cornell University College of Engineering in 
September will receive scholarships from the univer- 
sity with a total annual value of more than $95,000. 


A new type of science course, made possible by an 
anonymous grant of $2500, will be offered by the Uni- 
versity of Bridgeport (Conn.) beginning with the fall 
semester. To be under the supervision of Harry L. 
Wechter, assistant professor of chemistry, the course 
will deal basically with the philosophic point of view, 
intertwining the sciences with philosophy, yet without 
emphasizing that branch of learning. It will develop a 
broad concept of science rather than stressing any one 
particular area such as physics or chemistry. Labora- 
tory work is involved. Required of student nurses, the 
course also will be open to other students. The plan is 
eventually to make it a required course for all students. 


Construction of the $1,500,000 Norman W. Church 
Laboratory of Chemical Biology at the California Insti- 
tute of Technology is scheduled to begin in August. 


Georgia Institute of Technology recently established 
a curriculum leading to the B.S. degree in Physics, 
Geophysics Option. Requirements, substantially those 
suggested by the Geophysical Education Committee 
of the American Institute of Mining and Metallur- 
gical Engineers in 1943, include the equivalent of an 
undergraduate major in physics with minors in both 
mathematics and geology, as well as courses in chem- 
istry and engineering. 


A graduate program for teachers of technological 
subjects, which will combine instruction in educational 
techniques with engineering study, will be inaugurated 
this fall at New York University. An M.A. degree 
from the NYU School of Education will be conferred 
upon graduates who complete 14-18 credits in edu- 
cation and at least 16 credits in engineering subjects. 
Directing the program are Thorndike Saville of the 
College of Engineering and Ernest O. Melby of the 
School of Education. 


The University of Illinois Medical School has been 
presented with the private bookcases of Dr. Oliver 
Wendell Holmes by Dr. and Mrs. Bernard Appel of 
Lynn, Mass. 


Six refresher courses on the laboratory techniques 
of the serology of syphilis and one on the management 
and control of syphilis serology by the regional labora- 
tory will be held at the Venereal Disease Research La- 
boratory in Chamblee, Ga., starting at various times 
between Sept. 1954 and May 1955. The courses are de- 
signed to acquaint the student with the most widely 
used American methods for the serodiagnosis of 
syphilis and the latest developments or modification of 
technique. 

Reservations will be made as soon as applications 
are received and lists will be closed one month before 
the starting date of each course. Address correspond- 
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ence to the Direetor, Venereal Disease Research Labo- 
ratory, Division of Special Health Services, PHS, De- 
partment of Health, Edueation, and Welfare, P.O. 
Box 185, Chamblee, Ga. 


A Cockeroft-Walton accelerator that has seen 
nearly 5 yr of active service at Oak Ridge National 
Laboratory has been transferred to the physies depart- 
ment of Vanderbilt University, where it will be avail- 
able for nuclear structure studies. 


Grants, Fellowships, and Awards 


The following AAAS research grants have been 
awarded : 


Kansas Academy of Science to L. L. Hodgdon, Kansas State 
College. Archeological investigations in the Manhattan area. 

South Dakota Academy of Science to E. J. Hugghins, South 
Dakota State College. Trematode studies at Oakwood Lakes, 
S. Dak. 

West Virginia Academy of Science to C. Norman, West Vir- 
ginia University. Preservation of bull semen frozen at low 
temperatures and its application to artificial insemination. 

West Virginia Academy of Science to M. Feil, Marshall Col- 
lege. Effect of various chemicals on the learning ability of a 
dull strain of rats. 


The American Urological Research Foundation, Inc., 
has awarded the following research grants totaling 
nearly $35,000. 


G. W. Fish and P. B. Hudson, Francis Delafield Hospital, 
Columbia University. Urinary steroid patterns in the post- 
adrenalectomy state, $2500. 

T. S Danowski, Children’s Hospital, University of Pitts- 
burgh. Renotropic property of growth hormone in chronic 
renal disease, $3850. 

J. A. Benjamin, University of Rochester. Normal and ab- 
normal ureter in humans and animals, $5500. 

D. F. McDonald, School of Medicine, University of Washing- 
ton. Role of the urine in vesical neoplasm, $8424. 

E. V. Moore, University of California, Los Angeles. Treat- 
ment of urological tumors by interstitial injection of radio- 
active chromium phosphate, $3051. 

R. Baker, Georgetown University Medical School. 
of the endocrine system to renal calcification, $3348. 

E. L. Prien and B. Walker, Boston University. Prevention 
of recurrent calcium containing urinary caleuli in stone form- 
ing patients, $6500. 


Relation 


The Colgate-Palmolive Co. has made a $5000 grant 
to Rutgers University for basic radioisotopic studies in 
the field of therapeutie agents. The work will be car- 
ried out by the university’s Bureau of Biological Re- 
search. 


The James Picker Foundation has announced the 
award of nine grants and two fellowships in radiologi- 
eal research for the coming year. These awards, total- 
ing approximately $42,000, were made on recommenda- 
tion of the Committee on Radiology of the National 


Academy of Sciences—National Research Council. 
Grants y 

H. Doubilet, New York University College of Medicine. X-ray 
visualization of the biliary and pancreatic ducts. 

J. Friedman, Mount Sinai Hospital, Minneapolis. Effect of 
emotion on the mucosal pattern of the small bowel. 

J. W. Grossman and J. L. Howarth, Lovelace Foundation 
for Medical Education and Research, Albuquerque. Develop- 
ment of techniques for dose estimation, using a cobalt-60 unit. 

G. Jacobson and D. C. Balfour, Jr., University of Southern 
California School of Medicine. Use of pharmacological agents 
in the radiologic diagnosis of gastrointestinal disease. 
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Il. Levi, Zoophysiological Laboratory, University of Copen- 
hagen. Autoradiographic studies of alpha and soft beta emit- 
ters in animal tissue. 

G. Middlebrook, National Jewish Hospital, Denver. Pulmon 
ary angiographic studies pre- and postresection in tuberculo- 
sis and simulating diseases. 

E. W. Nordenstrom, Sabbatsberg Hospital, Stockholm. 
Development of new principle for x-ray examination of pul- 
monary vessels. 

H. P. Plenk, University of Utah College of Medicine. Influ- 
ence of drugs on radiation reaction. 


W. J. Tobin, Georgetown University School of Medicine. 
Bone architecture. 


Fellowships 


M. G. Smyth, Jr., University of Pennsylvania School of 
Medicine, with R. H. Chamberlain. Distribution and dosage 
of colloidal and particulate sources of radioactivity. 

K. Subbarao, Bellevue Hospital, with M. H. Poppel. Regional 
fleus as a roentgenological manifestation of disease. 


The possibility that lesions eaused by injury or dis- 
ease in any particular part of the brain produce simi- 
lar psychological effects in all individuals is being 
studied at the Indiana University Medical Center 
under a $3250 grant from the James McKeen Cattell 
Fund of New York City. Ralph Reitan is projeet di- 
rector. 


The National Research Council of Canada has 
awarded 23 medical research fellowships for the eom- 
ing year. 


Senior medical research fellows 


W. G. B. Casselman. University of Toronto, medical re- 
search. 

Cc. N. Crowson. Queen's University, medical research. 

P. C. Fitz-James. University of Western Ontario, medical 
research. 

R. W. Gunton. University of Toronto and Toronto General 
Hospital, medical research. 

F. C. Heagy. University of Western Ontario, biochemistry 
and bacteriology. 

H. Kalant. University of Toronto, pathological chemistry. 

J. T. Nichol. University of Western Ontario, biophysics. 

J. W. Pearce. University of Western Ontario, medical 
research in physiology. 


Graduate medical research fellows 


D. E. Bergsagel. University of Oxford, blood coagulation. 

R. W. Cornett. Queen’s University, cardiovascular physi- 
ology. 

T. E. Cuddy. 
physiology. 

Davignon. Hotel Dieu Hospital, 

chemistry. 

F. M. Hill. University of Toronto, pathology. 

N. Kalant. New England Center Hospital, Boston, endo- 
crinology. 

S. J. Klebanoff. University of Toronto, pathological chem- 
istry. 

D. Ley. Toronto Western Hospital, iron metabolism in 
neoplastic disease. 

A. Malkin. McGill University, biochemistry. 

J. C. Nixon. University of Toronto, biochemistry. 

J. E. Nixon. University of British Columbia, physiological 
and pharmacological problems related to anesthesiology. 

P. Pollock. Mt. Sinai Hospital, New York, cardiology. 

I. C. Radde. University of Toronto, endocrinology. 

R. F. Seott. London Postgraduate Medical School, Ham- 
mersmith Hospital, pathology. 

J. M. Vale. University of Toronto, endocrinology. 


The National Science Foundation will award individ- 
ual grants to defray partial travel expenses of a 
limited number of scientists who will attend the 6th 
International Congress of Anatomy in Paris, July 1955. 
Applications forms may be obtained from the National 
Science Foundation, Washington 25, D.C. They must 
be submitted by 2 Jan, 1955. 


University of Manitoba, cardiovascular 


physiology and bio- 
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Book Reviews 


Silicones and Their Uses. Rob Roy McGregor. Me- 
Graw-Hill, New York, 1954. 302 pp. Illus. $6. 


This volume, the third to appear in this country on 
the general subject of silicones, is a practical treatise 
about what silicones are, how they are made, and in 
what ways they are useful. The author has enjoyed a 
close connection with the science and technology of 
silicone materials for 15 years, principally as admin- 
istrative head of the multiple fellowship at Mellon 
Institute sponsored by the Corning Glass Works and 
The Dow Corning Corporation. He has put this ex- 
perience to good use in the present task, coming up 
with an authoritative discussion of all the practical 
aspects of silicone polymers. . 

After a brief introduction, the author devotes a 
chapter to each of the five major aspects of the sub- 
ject. Chapter 1, on the history of silicones, is short, 
interesting, and at times fanciful. Chapter 2, on the 
general types of commercial silicones, constitutes half 
of the book—silicone “fluids,” “compounds” (in the 
sense that the rubber compounder uses the term), 
lubricants, resins, rubber, and bouncing putty are 
treated in separate sections, each complete with tables 
of properties of the representative Dow Corning mate- 
rials appropriate to that section. Past and present 
uses for each type of polymer are described, and some 
projected uses are discussed. Chapter 3, on the physio- 
logical response to silicones, devotes 11 pages to the 
investigations of effects on experimental animals, 
proving mostly that there is no physiological response. 
This conclusion opens the way to a variety of interest- 
ing proposed uses in medicine and in the cosmetics in- 
dustry. Chapter 4 takes up the applications of silicones 
in specific industries, in the form of a well-organized 
list of such applications according to type of industry. 
Several pages on cost considerations follow, showing 
that the price of silicone materials has been falling 
since 1942, while everything else has been going 
Chapter 5 reviews the preparation of silicone i: 
mediates and then takes up the various methods .1 
polymerization. A bibliography of 152 listings and an 
index of eight pages complete the volume. 

McGregor plainly states that he is writing for the 
general reader, and especially for engineers, design- 
ers, and practical scientists who may want to use sili- 
cones to solve a particular problem. He makes it 
equally plain that he is not writing for the research 
chemist or chemical specialist in the field of silicones. 
This is not to say that the book contains little about 
the chemistry of silicones; it contains a great deal of 
chemical information, some of it in unexpected places. 
However, the chapter expressly devoted to the chem- 
istry of silicone preparation takes up matters from 
an elementary level, and anyone with at least fresh- 
man training in chemistry should be able to follow the 
narrative and the reactions. If he does, the reader will 
have a reasonably good understanding of what goes 
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on in the manufacture and use of silicones. He may 
then want to proceed further in other sources. 
There is no doubt in my mind that this book has 
accomplished the author’s purpose and that many 
people in applied science and the practical arts will 
find it exceedingly useful. Another author might have 
defined and described things quite differently, but none 
could have achieved in the final result any greater 
practical utility. 
E. G. Rocnow 
Department of Chemistry, Harvard University 


Methods of Theoretical Physics, pts. I and II. Philip 
M. Morse and Herman Feshbach. MeGraw-Hill, 
New York—London, 1953. xxx + 1978 pp. Illus. $30 
the set, $15 each volume. 


This is a monumental work. At first glance, one 
wonders at the enormous effort involved in collecting, 
organizing, systematizing, and presenting such a mass 
of material. Further study evokes a steadily growing 
admiration and gratitude that the tremendous work 
has been done and that an amazing amount of useful 
material has been made available to physicists. This 
is not to say that it ean be read in a hurry. It must 
be studied. But one who needs to know the subject 
matter can find it. 

The title is an accurate description of the contents. 
The unity, the organization, and the material of the 
book are based on the methods rather than on the sub- 
ject matter of theoretical physics, which means that 
the book is on mathematics but mathematics in the 
physicist’s sense. Little attention is paid to rigor as 
a mathematician understands it, but much attention 
is given to the applicability to physical problems. 
Classical mechanics, optics, electromagnetic theory, 
and quantum mechanics are frequently dealt with 
together, as in the sections on field theory. 

Some of the chapters would make, in themselves, 
good courses in mathematics for physicists. One hun- 
dred forty pages on functions of a complex variable 
and 180 pages on ordinary differential equations pro- 
vide, in a concise form, most of the techniques needed 
in these fields and provide them with minimum em- 
phasis on analytic rigor and maximum emphasis on 
intuitive (geometric) understanding. 

Extensive discussions of approximate methods pre- 
pare the reader for the “facts of life” in theoretical 
physies, as opposed to classroom situations where 
most problems can be treated in closed form. 

As is to be expected from the activities and inter- 
ests of the senior author, the solutions of Laplace’s 
and Poisson’s equations and of the wave equation are 
given full attention. In these chapters, as in most 
other chapters, a valuable tabulation of solutions, 
functions, and other material is appended. In fact, 
the tabulations at the ends of the various chapters 
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would provide, in themselves, a valuable reference 
book. 


The range of subjects treated is remarkably com- 
plete, reminiscent of the “German handbook” tradi- 
tion. In addition to the subjects already mentioned, 
others of particular interest are the treatments of 
integral equations, the diffusion equations, and the 
equations for vector fields. The only obvious omission 
is a lack of emphasis on algebraic methods. The corre- 
spondence of matrices with operators is mentioned, 
but there is no diseussion of the group theoretical 
methods that have found extensive applications in 
problems related to crystals, molecules, and atoms. 

The authors indicate in the preface that the book 
is an outgrowth of a course given at the Massachusetts 
Institute of Technology, and numerous problems are 
ineluded whose solution by the reader would aid mate- 
rially in his understanding of the subject matter. It 
seems improbable, however, that these two thick vol- 
umes can serve as a textbook in a graduate course 
of the usual extent. One could imagine that a first- 
class student, by devoting his full time to it, might 
work through the material in the course of an aca- 
demic year but probably in not much less. Although 
its use as a textbook in the usual way seems doubtful, 
there is no doubt that this book will occupy a promi- 
nent position on the desks of almost all working theo- 
retical physicists and will soon come to be the stand- 
ard reference work for the mathematical techniques 
in physies. 

W. V. Houston 
The Rice Institute 


Les Groupes Sanguins Chez les Animaux. Individ- 
ualités sanguine et tissulaire. R. Dujarrie de la 
Riviére and A. Eyquem. Editions Médicales Flam- 
marion, Paris, 1953. 407 pp. Illus. F. 3275. 


The predominant tone of this ninth member of the 
Collection de VInstitut Pasteur is that of an encyclo- 
pedia of observations on animal blood groups and 
tissue individuality. As such, the book provides a use- 
ful set of summaries and references. If one wishes to 
know what conclusions have been drawn from blood- 
group studies of ducks, chickens, pigeons, horses, 
asses, cattle, sheep, goats, swine, cats, ferrets, dogs, 
rabbits, guinea pigs, rats, or monkeys, he will find 
almost all of them here. If one is curious about the 
existence or nature of maternal-fetal incompatibility 
in animals, he will find an exhaustive abstract of the 
literature. If one seeks a strong historical presenta- 
tion of tissue specificity, particularly from the view- 
points of “cytotoxic antibodies” or of grafts, he will 
find many references and conclusions in this survey. 
About two-thirds of the text pages and most of the 
more than 850 references deal with these subjects. The 
authors rarely attempt more than the presentation of 
conelusions drawn in the papers to which they refer. 

The references are marred by frequent typograph- 
ieal errors. To cite only a few examples, T. H. Morgan 
is credited with work done by W. T. J. Morgan; 
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W. H. MeGibbon is Mae Gibbon in mueh but not all 
the text, and Gibbon (Mac) in the bibliography; 
Beadle becomes “Beadie,” and sex chromosomes “sex 
hormosomes”; Wiener’s Blood Groups and Trans- 
fusion was published in 1945 or 1948 depending on 
where it is found in the references. 

Broader aims for the book are expressed in the first 
122 pages, which offer general treatments of serology 
and genetics and a detailed presentation of serological 
techniques, with primary reference to work on human 
cellular antigens. The general fields are covered in a 
fashion that seems likely to irritate the expert and 
either confuse the novice or mislead him into an opin- 
ion that he has achieved an easy mastery of these sub- 
jects. After a 16-page presentation of genetics, there 
are more than two cautious pages on the “Théorie de 
Mitchourine.” The authors choose not to discount the 
interest provoked by the Russian theory, especially 
in its application to arboriculture, but to affirm the 
value of the “chromosome theory of heredity.” 

Ray D. Owen 
Kerckhoff Laboratories of Biology, 
California Institute of Technology 


Automatic Digital Calculators. A. D. Booth and K. 
H. V. Booth. Academie Press, New York, 1953. 
vii + 230 pp. Illus. + plates. $6. 


It has been predicted that we are now entering a 
new phase of the Industrial Revolution wherein ma- 
chines will relieve men of tedious and difficult mental 
labor, just as they relieved men of tedious and diffi- 
eult physical labor during the first phase of the Revo- 
lution. Whether or not such a prediction is accurate, 
it certainly is true that there is today a great need for 
scientists with some knowledge of the design and use 
of automatic digital calculators. There is a corre- 
sponding need for a good textbook to be used as an 
introduction to the subject, and the authors state in 
the preface that they intend their book to be such a 
guide. 

The general organization is excellent. The first three 
chapters review the history of digital calculators and 
examine many of the machines now in existence. The 
following chapters, which comprise more than half of 
the book, list the basic electronic and mechanical com- 
ponents from which a computer is built and describe 
how the components are put together in a computing 
system. In the last five chapters, the authors explain 
how problems are prepared for solution by a com- 
puter, and mention some unusual computer appli- 
cations. 

However, it is difficult to recommend as a textbook 
one that omits so many important points and differs 
in so many respects from current practice. The chap- 
ters on circuit design do not even mention the im- 
portance of reliability or the steps that must be taken 
to insure cireuit stability. The use of mathematical 
techniques in logical design is ignored. To this partial 
list of omissions must be added incorrect statements 
and some dubious and controversial arguments. It is 
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not correct that “. . . negative numbers are invariably 
stored in complement form” (p. 44). One chapter on 
coding attempts to justify the use of interpolation 
techniques in the evaluation of basie functions, al- 
though this method is not adequately compared with 
others that are more widely used. A statement that 
will provoke considerable argument is made on page 
169, where the authors declare that floating-point 
subroutines “. . . should be regarded as a last resort 
rather than as an easy alternative to careful plan- 
ning.” 

In short, although this book probably covers the 
field better than any existing volume, it can be recom- 
mended as a textbook only if it is to be supplemented 
and corrected by someone who is well acquainted with 
the art of automatic computing. 

MontTcOMERY PHISTER, JR. 
Hughes Research and Development Laboratories 
Culver City, California 


Microwave Spectroscopy. M. W. P. Strandberg. 
Wiley, New York; Methuen, London, 1954. vi+140 
pp. Illus. + plates. $2.50. 


Microwave spectroscopy had its origin about 20 
years ago, but its major progress has been made in 
the last 8 or 9 years. Along with its rapid growth, an 
extensive literature has appeared in periodicals. How- 
ever, this volume, so far as I know, is one of two 
books (my review of the other appears in the next 
column) written on the subject 

Microwave Spectroscopy by Strandberg deals, in 
the words of the author, 


. with a calculation of the quantum energy levels 
of a rotating molecule, and considers the various 
perturbations which may or must be recognized to 
interpret precise experimental data. The final sec- 
tions deal with the instrumentation necessary to 
measure the frequencies in the microwave region 
which are characteristic of differences between these 
energy levels. 


The book is tersely written; to read it with under- 
standing requires an extensive background in the 
matrix formulation of quantum mechanies and a con- 
siderable capability in mathematics—that is, the use 
of tensors in the chapter on nuclear quadrupole 
energy. The chapters on experimental considerations 
are likewise compact and assume familiarity with 
microwave techniques. A brief bibliography and three 
appendixes conclude the book. Appendixes I and II 
are tables of reduced energy and line strengths, re- 
spectively. Appendix III gives rotational magnetic 
moment matrix elements on the space-fixed Z(M) 
axis. 

It seems to me that there might be many readers 
surveying this important field who would be discour- 
aged from completing a study of this book because of 
the condensed manner in which it is presented. But 
Strandberg makes no particular claim that this is the 
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group to whom he is appealing. There is no doubt that 
anyone who desires to do research in the field of micro- 
wave spectroscopy must master the theory outlined in 
this scholarly work. 


Microwave Spectroscopy. Walter Gordy, William V. 
Smith, and Ralph F. Trambarulo. Wiley, New 
York; Chapman & Hall, London, 1953. xii + 446 pp. 
Illus. $8. 


The preface of this book states that the understand- 
ing of microwave spectroscopy requires knowledge of 
several branches of theoretical physics, chemistry, elee- 
tronic circuitry, and microwave components. The aim 
of the book is to provide a convenient source of infor- 
mation on the significant spectroscopic components 
and a survey of the theory fundamental to understand- 
ing this important field. This aim, in my estimation, 
is successfully accomplished. The contents inelude in- 
formation on instruments and experimental methods, 
microwave spectra of gases, solids, and liquids, the 
Stark and Zeeman effects, molecular structures, and a 
variety of other topics. Numerous photographs, charts, 
graphs, and cireuit diagrams enhance the value of the 
book. 

This book was not written primarily as a textbook, 
but because of the clarity and detail with which much 
of the material is presented, it might be useful as such. 

There is a long list of pertinent references at the 
end of each chapter, and the book closes with a chrono- 
logically arranged bibliography of important pub- 
lished papers on the applications of microwave spec- 
troscopy to gases, paramagnetic resonance of solids 
and liquids, and ferromagnetic resonance. This should 
be of great value to anyone who has to search the 
literature for specific information. The appendix con- 
tains an extensive tabulation of data useful to the 
worker in this field. This volume should be of consid- 
erable value to students and research workers in this 
field. 

Crayton M. ZieMAN 
Department of Electrical Engineering, 
USAF Institute of Technology, Air University, 
Wright-Patterson Air Force Base, Ohio 


The Metabolism of Algae. G. E. Fogg. Methuen, 
London; Wiley, New York, 1953. ix +149 pp. Illus. 
$2. 


This brief book attempts to cover the biochemistry 
of a very large group of diverse plants, ranging from 
unicellular forms closely related to bacteria to the sea- 
weeds of commercial importance. It is evident that the 
available knowledge varies widely from one organism 
to another. Certain unicellular species that for tech- 
nical reasons are suitable for studies of photosynthesis 
are well known from the point of view of intermediary 
metabolism. In contrast, the seaweeds have been of 
interest primarily from the point of view of the end- 
products of metabolism, such as the polysaccharides. 

Chapters are devoted to the photosynthetic and 
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chemosynthetic assimilation of carbon and to auto- 
trophic and heterotrophic assimilation of nutrients. 
Also considered are the end-products of metabolism 
and various aspects of growth. 

Because of the very broad field covered in a limited 
space, this book is not an intensive monograph and 
has little to offer the specialist. To students and re- 
search workers who desire a brief survey of the bio- 
chemical literature of this heterogeneous group of 
plants, this book will offer much information of inter- 
est. The bibliography of some 300 items and the index 
add to the value of the book. It is well worth the price 
asked. 

M. H. Apams 
Department of Microbiology, 
New York University College of Medicine 


Introduction to Tensors, Spinors, and Relativistic 
W ave-Equations (Relation Structure). E. M. Cor- 
son. Hafner, New York, 1953. xii+221 pp. $10. 


The phrase relation structure in the title is impor- 
tant to an understanding of the content of this valu- 
able book and of the point of view from which it is 
written. The existence of half-integral spin fields in 
the description of the elementary particles is very 
deeply connected with the existence of an essentially 
two-valued representation of the basic group of phys- 
ies. This purely mathematical fact that the proper 
(homogeneous) Lorentz group is rightly regarded as 
one of many homomorphie images of the more fun- 
damental spin representation group leads to an ex- 
tensive and intricate set of interrelationships among 
various transformation groups, their infinitesimal 
generators, and the spaces on which they operate. It 
is with these structural relationships that the author 
is concerned, and they give his book a permanence of 
value it could not otherwise achieve in view of the 
somewhat chaotic and incomplete state of the physical 
theory expounded. 

The first two chapters form part I, “Mathematical 
introduction,” and establish the basic mathematical 
framework of the tensor and spinor analysis, respec- 
tively. The selection of material here is explained in 
the preface: 


Our presentation is based on the view that the theo- 
retical physicist is primarily interested in the intelli- 
gent application of the rules of the spinor calculus, 
rather than in the more abstruse geometrical theory 
of the pure mathematician (which is not intended to 
detract from the necessity and beauty of the latter 
development). 


The result of this policy decision is that the spinor 
formalism is developed mercilessly and is used with 
casual ease. Since there is every indication that the 
author himself has understood the underlying geome- 
try (not so abstruse, really), the loss of clarity is not 
as great as might be expected from dependence on 
the massive notational framework with its multiplicity 
of indices. (The only extended treatment of this 
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geometry in the formalism of the present volume 
known to me is in the 1935-36 notes on lectures by 
O. Veblen and myself entitled “Geometry of complex 
domains.” These have been long out of print and un- 
available but are now being reprinted at The Institute 
for Advanced Study, Princeton, N.J.). 

The second part, “Physical principles,” treats the 
general field theory and relativistic wave-equations in 
their field and matrix-algebraic aspects. Beginning 
with a Lagrangian density, the variation principle is 
used to derive field equations. Other topics in Chapter 
3 include conservation theorems, gauge invariance, 
interaction of electromagnetic and matter fields, and 
canonical Hamiltonian formulation of the field theory. 

The Dirae-Fierz-Pauli theory is given major atten- 
tion in Chapter 4, but the Chandra and Proea contri- 
butions are also considered, the 4-spinor formulation 
is developed, and there is a coneluding section on spin 
and statistics. 

The final and longest chapter (66 pp.) reconsiders 
and systematizes the theory from the point of view of 
the representations of the homogeneous and inhomo- 
geneous Lorentz groups, as developed by Wigner, 
Bargmann, Gelfand, Neumark, and others. Here the 
powerful concepts of the structure of algebras are 
used to establish the essential identity of apparently 
different wave-equations. 

The book is rich in its detail, is literate in style, and 
contains a valuable bibliography and index. The print- 
ing was done by Blackie and Son in Glasgow and fully 
sustains the high reputation of that firm. While the 
book is certainly very difficult to read, and a small 
part of this should be charged to the author, the con- 
tribution it makes to the foundations of theoretical 
physies is considerable. 

WALLACE GIVENS 
Department of Mathematics, 
University of Tennessee, and 
Institute of Mathematical Sciences, 
New York University 


An Illustrated Catalogue of the Rothschild Collec- 
tion of Fleas (Siphonaptera) in the British Mu- 
seum, vol. 1. Tungidae and Pulicidae. G. H. E. 
Hopkins and Miriam Rothschild. British Museum 
(Natural History), London, 1953. 361 pp. Illus. + 
plates. £4 4s. 


G. H. E. Hopkins, assistant to Karl Jordan at 
Tring and recently retired from the British African 
Service as a medical entomologist, is a top authority 
on world fleas. Miriam Rothschild, daughter of the 
late N. C. Rothschild, founder, one might say, of 
world siphonaptery, is a specialist in bird fleas and 
underwriter of the cost of this elaborate catalogue. 

The unexeelled art work is made up of line draw- 
ings, many comparative, mostly from the pen of Jor- 
dan’s young assistant, F. G. A. M. Smit, who is an 
artist in his own right and an enthusiaste student of 
world fleas. Some are from the originals or are a modi- 
fication of them. The photomicrographs, which make 
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up a section of their own, are a new feature in flea 
study and are exquisitely done. 

The work is dedicated to Karl Jordan, father and 
dean of the students of fleas the world over, and 
friend, companion, and associate of the late N. C. 
Rothschild. Through the foresight and vision of 
Rothschild and Jordan the Catalogue now becomes 
possible. 

Volume I contains: a foreword related to the his- 
tory of the Tring Museum and the work of Rothschild 
and Jordan there; an introduction that covers the 
scope of this effort, the phylogenetic relationships of 
the fleas, and a series of other pertinent items; a most 
extraordinary glossary; a key to the superfamilies and 
families of fleas; a review of the family Tungidae 
that covers six species of Tunga, 14 of Hectopsylla, 
and two of Rhynchopsyllus; a 288-page review of the 
family Pulicidae that covers 15 species of Echidno- 
phaga, one each of Delopsylla, Juxtapulex, Moe- 
opsylla, Centetipsylla, Nesolagobius, Spilopsyllus, 
Ornithopsylla, Actenopsylla, Synopsyllus, and Para- 
pulex, two each of Archaeopsylla, Aphropsylla, and 
Pariodontis, three each of Pulex and Cediopsylla, five 
each of Hoplopsyllus, and Synosternus, six of Pro- 
eaviopsylla, eight of Ctenocephalides, 54 of Xenop- 
sylla. All of these species are keyed, illustrated, and 
described together with world-wide records. The ap- 
pendix contains the “deed of gift,’ dated 27 Feb- 
ruary 1913, bestowing the Rothschild collection of 
fleas to the British Museum. There is also a portion 
of the “last will and testament” of N. C. Rothschild, 
endowing the collection for the Museum. The index is 
brief but adequate. Figure 466 is a fold-up map of 
the world, illustrating the zoogeographical areas. The 
final 100 pages of the volume are the photomicro- 
graphs with their tables of explanation. 

As one browses through the pages of the Catalogue, 
one is ever conscious of the presence of the ghost- 
writers, Nathaniel Charles Rothschild and Karl Jor- 
dan, the pioneers of siphonaptery, whose works are 
here commemorated. 

C. ANDRESEN HvuBBARD 
Tigard, Oregon 


Quantitative Organic Analysis via Functional 
Groups, Sidney Siggia. Wiley, New York and 
Chapman & Hall, London, ed. 2, 1954. 227 pp. 
Tilus. $5. 


The author has expanded by 75 pages the first 
edition of this brief book on the quantitative deter- 
mination of functional groups in organic compounds. 
The introduction of 14 new procedures now makes 
available clear and concise directions for about 38 
functional groups. Minor changes have been made in 
the methods presented in the first edition, where ex- 
perience showed that increased accuracy and pre- 
cision could be obtained. The literature source of 
each method is given, and the author has indicated 
the scope and limitations of the procedures. 

A brief discussion of the use of phase diagrams for 


216 


analyzing mixtures by titration to a turbidimetrie end- 
point has been added. Also, a short discussion, with 
a good specific example, of the value of functional 
group determination in the identification of com- 
pounds is included. 

This book is useful, not only to all analytical chem- 
ists but also to research chemists. 

R. L. SHRiNER 

Department of Chemistry, State University of Iowa 


Books Reviewed in 
THE SCIENTIFIC MONTHLY 
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Arctic Bibliography, vols. 1-3, Arctic Institute of North 
America (Supt. of Documents). Reviewed by Trevor 
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New Books 


Insect Fact and Folklore. Lucy W. Clausen, Macmillan, 
New York, 1954. xiv +194 pp. Illus. $3.50. 

A Treatise on Conic Sections. George Salmon. Chelsea 
Publ., New York, ed. 6, 1954. xv + 399 pp. Illus. Paper, 
$1.94; cloth, $3.25. 
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The Pharmacologic Principles of Medical Practice. John 
C. Krantz, Jr., and C. Jelleff Carr. Williams & Wilkins, 
Baltimore, ed. 3, 1954. xxi + 1183 pp. Illus. + plates. $12. 
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71 pp. 
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Technical Papers 


Dissociation of Chick Embryo Cells by 
Means of a Chelating Compound 


Edgar Zwilling 


Storrs Agricultural Experiment Station, 
Storrs, Connecticut 


A number of recent investigations have involved the 
dissociation of the component cells of an embryo or 
organ rudiment (1-5). The dissociative agents have 
been high pii (1, 4), tryptic action (2, 5), or mechan- 
ical grinding (3). In two current problems, we found 
that the chelating compound di-sodium ethylene di- 
amine tetraacetic acid—di-sodium versenate (6)—is 
very effective for dissociating cells from chick em- 
bryos (7). 

One of these problems involves the dissociation of 
entire definitive primitive-streak-stage chick embryos 
into a suspension of cells. This is accomplished on a 
fairly large scale by the following procedure: The 


’ blastoderms are removed from the yolk, the area pel- 


lucida is disseeted free in Tyrode’s solution and then 
washed in three or four changes of Moscona’s (2) Ca- 
and Mg-free solution. The blastoderms (six to eight 
in number) are then pipetted into 15-ml centrifuge 
tubes containing 2 ml of the versenate solution (100 
mg percent, made up in Moseona’s solution) which has 
been brought to approximately pH 8.5 with 0.4 ml of 
1-pereent KOH. After 20 to 30 min ineubation at 
37.5°C, the centrifuge tubes are agitated with a rotat- 
ing motion. This agitation converts the blastoderms 
into a suspension of cells very rapidly. These cells 
may then be compacted by mild centrifugation, washed 
in Moscona’s solution, and, again following centrifu- 
gation, resuspended in a standard tissue-culture me- 
dium (horse serum, Tyrode’s solution, and embryo 
extract, in the proportions 2 : 2:1). 

Microscopie examination prior to the last step re- 
veals that the majority of cells are completely free 
and that the largest clumps contain only three or four 
cells. Very few of the cells show any visible indica- 
tion of damage. Cells suspended by this procedure 
reaggregate in the culture medium. When such aggre- 
gates are kept in depression slides, they regularly 
form healthy eultures, which spread over the glass 
surface and live for at least 2 or 3 days. In a few 
instances, some of the larger aggregates have been 
placed on the chorioallantoie membranes of appro- 
priate chick embryo hosts. They have yielded healthy, 
growing grafts. 

In the second problem, we found it desirable to re- 
move the ectoderm from the limb buds of 3-day chick 
embryos. The object was to leave the mesoderm as 
unaltered as possible. Trypsin skinning (2) was not 
appropriate for this work. It was found that the fol- 
lowing procedure yields limb-bud mesenchyme which 
is firm and amenable to further manipulation: The 
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limb buds are removed from the embryo surgically in 
Tyrode’s solution, washed in three or four changes of 
Moseona’s solution, and then placed in the versenate 
solution deseribed in a foregoing paragraph (alkali 
not added). After 20 to 30 min at 37.5°C, the ectoderm 
is sufficiently macerated so that it can be scraped off 
(a longer sojourn in the versenate solution, especially 
at higher pH, results in the dissociation of the mesen- 
cehyme). This leaves the limb-bud mesenchyme smooth 
and firm and, after washing in Tyrode’s solution or 
Tyrode’s solution and horse serum (1:1), viable. 

These observations suggest that di-sodium ethylene 
diamine tetraacetic acid may be a very useful adju- 
vant for other biological procedures that require Ca- 
and Mg-free solutions. 
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Crystalline Neoretinene b 


John M. Dieterle and Charles D. Robeson 
Distillation Products Industries, Rochester, New York 


We have prepared, in crystalline form, the isomer 
of vitamin-A aldehyde, which Hubbard and Wald (1) 
have called neoretinene b and identified as the pre- 
eursor in vivo of the visual pigment rhodopsin. In 
this preliminary report (2) we deseribe the method 
of concentration and crystallization of the isomer, its 
physical properties, and its reduction to the corre- 
sponding vitamin-A isomer. 

The preparative procedure was as follows: A solu- 
tion of crystalline, all-trans vitamin-A aldehyde (4.0 
g) in ethanol (1000 ml in a 1000-ml flask) was ex- 
posed for 4 hr to bright sunlight (outdoors, midsum- 
mer), filtered through a combination of Corning Nos. 
3966 and 3850 filters. Alternatively, three photoflood 
lamps (No. 2), at a distance of 8 in. from the solution, 
were used as the light source, with the same filters, for 
an exposure time of 8 hr. These procedures proved to 
be preférable to the method used by Hubbard and 
Wald (1) for preparing larger amounts of the new 
isomer. 

After removing the alcohol by distillation under re- 
duced pressure, the residual mixed vitamin-A aldehyde 
isomers were dissolved in petroleum ether (bp 30° to 
60°C) and chromatographed on a column (2 by 24 
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in.) of sodium silico-aluminate (400 g) (3). The col- 
umn had been previously washed with 10 percent 
aqueous acetone (250 ml) to remove any free alkali 
and then with petroleum ether (500 ml) to remove 
acetone. The chromatogram was developed with petro- 
leum ether to give first a nearly colorless filtrate (500 
ml, 0.11 g), followed by a yellow-colored filtrate (1000 
ml), The latter fraction gave, after removal of solvent 
by distillation under reduced pressure, a concentrate 
of neoretinene b (1.2 g, E(1 percent, 1 em) (254, 375 
mu) = 445, 1115. 

When this concentrate, in petroleum ether (2 ml), 
was cooled to —18°C, erystals were obtained (0.6 g) 
that consisted of neoretinene b mixed with some neo- 
vitamin-A aldehyde [neoretinene a (1)]. The orange 
prisms of neoretinene b were separated manually from 
the yellow needles of neovitamin-A aldehyde and were 
recrystallized from petroleum ether. 

The neoretinene b thus prepared had mp 63.5° to 
64.4°C and E(1 percent, 1 em) (255, 376 mu) =595, 
857 (ethanol, Cary instrument, Fig. 1). The ratio of 
the absorption at the so-called “cis” peak at 254 mu 
to that at the main absorption maximum (376 mp) 
was 0.69. Wald kindly arranged for a test on a sample 
of the erystals by incubation with opsin and confirmed 
its identification as neoretinene b. 

Hubbard and Wald (1) have described the concen- 
tration of neoretinene b and the preparation of some 
erystalline material, but the amount was reported to 
be too small to determine its extinction coefficient. It 
was found to have an absorption maximum at 377.5 mu 
(ethanol) and an extinction coefficient estimated to be 
between 900 and 1000. Its “cis” peak ratio was about 
0.5. By private communication, Wald has indicated 
that other highly purified, although noncrystalline, 
preparations have subsequently been made in his labo- 
ratory. 


WAVELENGTH ma 


— 
Fig. 1. Speetrophotometric curve of neoretinene b. 
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Neoretinene b was reduced with both lithium alumi- 
num hydride and sodium borohydride to give the cor- 
responding vitamin A. The absorption curve of a 
noncrystalline preparation, made by reduction of the 
aldehyde with lithium aluminum hydride, had a rather 
broad maximum with E(1 percent, 1 em) (322 mp) = 
940 (ethanol) and a subsidiary maximum at 233 mu 
having E(1 percent, 1 em) = 270. From the data on the 
corresponding vitamin-A aldehyde isomers, it was ex- 
pected that the extinetion coefficient of this vitamin-A 
isomer [temporarily called neovitamin Ab (1) ] would 
be substantially lower than that of all-trans vitamin A 
E(1 percent, 1 em) (325 mu) =1830. Crystallization 
experiments on the isomer are in progress. 

A preliminary bioassay by our biochemistry depart- 
ment, using the rat liver-storage method, has indicated 
that neoretinene b has about half the biological potency 
of all-trans vitamin-A aldehyde. Thus, this bioassay 
method does not reflect the biological importance that 
neoretinene b is considered to have in the formation 
of the visual pigment rhodopsin. The bioassay work 
will be described in a separate publication from these 
laboratories. 

We are grateful to R. H. Delaney for technical 
assistance during the early work on this problem and 
to A. P. Besancon and assistants of these laboratories 
for the ultraviolet spectrographic measurements. 
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The Radical Dissociation of Aryldisulfides 


H. Z. Lecher 


Research Division, American Cyanamid Company, 
Bound Brook, New Jersey 


A considerable time ago (1-3) I investigated the 
problem of the dissociation of simple aryldisulfides, 
such as phenyldisulfide, into radicals with monovalent 
sulfur. In these studies I coneluded that the investi- 
gated aryldisulfides do not undergo a reversible dis- 
sociation into long-life radicals. Later, Schonberg, 
Rupp, and Gumlich (4) reached the contrary conclu- 
sion, based partly on a different interpretation of my 
experiments and partly on new experimental data fur- 
nished by Schénberg and his associates. Schénberg’s 
views have been shared by several subsequent authors 
(5-7). Considering the theoretical importance of the 
problem indicated, a review of existing data has been 
made and additional experimental evidence has been 
obtained supporting a position that differs from that 
of Schénberg and his followers. 

1) We do not know all the factors that cause the 
formation and relative stability of long-life organic 
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radicals. However, from what we do know, we must 
conclude that the existence of long-life aromatic sulf- 
enyl radicals, such as C,H,S-, is very improbable. 
There is no steric influence and the resonance possi- 
bilities are restricted to only four canonical strue- 
tures : 


2) Unfortunately, we know nothing about the para- 
magnetic susceptibility of aryldisulfides. Cutforth and 
Selwood (8) have found that 2,2’-dithiobisbenzothia- 
zole is paramagnetic in toluene solution above 100°C. 
They assume that the free radicals are formed through 
dissociation at the sulfur-sulfur bond but state that 
the magnetic results do not prove such dissociation; 
excitation to a triplet state would yield comparable 
results. At any rate, this compound is not an aryldi- 
sulfide and any radicals formed by dissociation of the 
S—S link have more possible canonical structures than 
aryl S- radicals have, two of them with bivalent 


nitrogen (9): 


| c=s c= 


This disulfide shows a surprisingly weak thermochrom- 
ism. 

3) The so-called “long-life” organie radicals have 
only a short life-span at elevated temperature where 
they decompose and generally disproportionate. How- 
ever, phenyldisulfide for which Schénberg, Rupp, and 
Gumlich (4) postulated a radical dissociation at 100°C 
ean be distilled at 190° to 192°C (15 mm) (10) with- 
out decomposition. This boiling point shows the proper 
relationship to the boiling point of phenylmonosulfide, 
157° to 158°C (16 mm) (11). The disulfide can be 
heated in benzene solution in the dark at 200°C for 
6 hr without decomposition (3). At a sufficiently high 
temperature any organic compound will bréak down, 
and it was to be expected that then phenyldisulfide 
would dissociate at its weakest link—that is, the S—S 
bond, with formation of short-life radicals. Schénberg 
and Mustafa (12) found that phenyldisulfide decom- 
poses and disproportionates at 270°C. However, this 
high temperature formation of short-life radicals fur- 
nishes no support for the assumption of the existence 
of long-life radicals, at a temperature 170° lower. 

4) Schénberg, Hauptmann, their coworkers, and I 
have all described various reactions in which the S—S 
bond of aromatic disulfides is split by reactants such 
as triphenylmethyl (7), diphenyldiazomethane (13), 
triphenylphosphine (14), metals (1, 4, 15), and so- 
dium ketyls (4). However, this circumstantial evidence 
of the presence of sulfur radicals is of dubious value. 
As a matter of fact, in one specific ease (3) I fur- 
nished experimental proof that the reaction with the 
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metal proceeds in the absence of such preformed radi- 
eals. On the other hand, it is quite possible, and in 
some eases probable, that aromatic disulfides will form 
short-life radicals under the impact of other radicals 
or metals. 

5) The thermochromism of aryldisulfides (1) which 
plays such an important part in Schénberg’s argu- 
ments and particularly in Mustafa’s and Kamel’s re- 
cent paper (7) must be considered. The phenomenon 
that compounds reversibly change their absorption 
and color with rising and falling temperature is a 
very common one and may have various causes, some- 
times trivial ones. Although it is correct to state that 
a reversible dissociation into long-life colored radicals 
is accompanied by thermochromism, the reverse con- 
clusion would be untenable. Colored aryldisulfides also 
show their thermochromism in the erystalline state (1) 
where a dissociation equilibrium is highly improbable. 
Frequently thermochromism is the preeursor of a dis- 
sociation occurring at a higher temperature (2, 16). I 
have shown (2) that the mercury salts of benzene- 
thiol and of 4-dimethylamino-benzene-thiol are ther- 
mochromiec in solid and dissolved state; in this case 
the dissociation into the disulfide plus mereury mani- 
fests itself by the appearance of the metal at a 
temperature above the range within which thermo- 
chromism is conspicuous. 

6) Pieeard (17) has shown that a reversible disso- 
ciation into colored radicals can be demonstrated by 
the fact that Beer’s law is not obeyed. Schonberg, 
Rupp, and Gumlich (4) stated that solutions of 
phenyldisulfide in ethylene bromide, in anisole, and 
in naphthalene do not obey this law at 100°C. The 
alleged invalidity of Beer’s law has been regarded as 
an unequivotal proof of the existence of long-life 
sulfur radicals. However, I had previously found (1) 
that xylene solutions of phenyldisulfide of approxi- 
mately the same concentrations as used by Schonberg, 
Rupp, and Gumlich do obey Beer’s law at 130°C. 
When recent experiments by Kharasch, Nudenberg, 
and Meltzer (18) made the existence of long-life ben- 
zene-sulfenyl radicals at 100°C very improbable, the 
validity of Beer’s law was reinvestigated with mod- 
ern spectrophotometrie equipment (19). Anisole solu- 
tions of phenyldisulfide in a concentration range even 
greater than that used by Schénberg, Rupp, and Gum- 
lich were used, and it was found that within the limits 
of error Beer’s law is valid at 100°C. With this result, 
the only strong experimental support for Schénberg’s 
theory becomes void. 

For maintaining the solution in the cell at an elevated 
constant temperature, we used an instrument described 
by Kienle, Royer, and McCleary (20). (Although it was 
originally designed for a different purpose, this instru- 
ment proved to be very well suited for this investigation. ) 
A comparatively large volume of solution is heated, with 
thermostatic control (+0.5°) in a separate chamber and 


is circulated at great speed (complete circulation, 7 to 12 
sec) through the cell. 

The measurements were carried out with the modified 
(21) Hardy-type (22) recording spectrophotometer in the 
range of 4000 to 7000 A. The molar absorptivity ¢ (molar 
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extinction coefficient) was calculated according to the 
equation 


e = /be, 

where TJ is the transmittance (the ratio of the radiant 
power transmitted through the solution to the radiant 
power transmitted through the solvent), b is the length 
of the cell path (0.75 em), and c is the concentration in 
moles per liter. We chose the wavelength of about 4100 
A, at which Schénberg, Rupp, and Gumlich reported the 
greatest deviation from Beer’s law. (Table 1.) 

The limits of error in determining ¢ are estimated to 
be about + 10 percent. The average value for ¢ at 100°C 
was 6, while Rupp reported a very considerable increase 
on dilution in an even smaller concentration range than 
the one used in the present work. The absorption curves 
were straight lines and did not show the peak character- 
istie of free organic radicals. 


7) The formation and the reactions of short-life 
radicals of the type RS have been extensively investi- 
gated during the past 15 years. Disulfides form such 
radicals under the influence of irradiation, peroxides, 
and/or alkyl radicals. They are exceedingly reactive 
and initiate chain reactions, resulting in the “abnor- 
mal” addition of thiols to double bonds, polymeriza- 
tions, redistributions of RS groups, and so forth. In 
investigating the formation of short-life radicals from 
disulfides, Kharasch, Nudenberg, and Meltzer (18) 
have made an important contribution to the problem’ 
of long-life sulfenyl radicals. They investigated under 
which conditions disulfides form short-life radicals 
which initiate the addition of mereaptans to double 
bonds and the polymerization of butadiene-styrene. 
They found that the disulfides, among them pheny]l- 
disulfide, had no effect in the dark. Even at 90°C, 
phenyldisulfide did not catalyze the addition of lauryl 
mercaptan to styrene, but irradiation greatly increased 
the rate of this addition. The emulsion copolymeriza- 
tion of butadiene-styrene at 50°C was not catalyzed 
by p-anisyldisulfide in the dark but was very much 
so upon irradiation. The obvious conclusion from these 
experiments is that up to at least 90°C phenyldisulfide 
does not form long-life radicals, but it does form short- 
life radicals on irradiation. If phenyldisulfide would 
reversibly dissociate at 100°C to such an extent that 
Beer’s law would not hold, as Schénberg maintained, 
the C,H,S radicals should initiate Kharasch’s reac- 
tions in the dark. 

8) The present correct nomenclature of radicals RS 
is sulfenyl radicals (23) (derived from RSOH, sul- 
fenie acids). Other names used by various authors, 
such as thiol radicals, thiyls, mercaptide radicals, thio- 
alkyls and thioaryls, and mercaptyls, are awkward and 
incorrect. 


Table 1. Phenyldisulfide in anisole. 


e (10° e, Kodama, e, Rupp, 
mole/lit) 100°C 100°C (4) 
0.6 5.6 
1.25 4.1 
1.3 5.9 
2.5 6.4 3.2 
10.0 6.4 1.6 


ooo 


In conclusion the experimental and theoretical evi- 
dence available at present speaks strongly against the 
dissociation of aryldisulfides into long-life sulfenyl 
radicals, 


References and Notes 


H. Lecher, Ber. 48, 524 (1915). 

—, Ber, 48, 1425 (1915). 

—, Ber. 53, 577 (1920). 

A. Schénberg, E. Rupp, and W. Gumlich, Ber. 66, 1932 

(1933). 

5. A. Schénberg, A. Mustafa, and W. Askar, Science 109, 

522 (1949). 

D. A. Shirley and P. A. Roussel, Science 113, 208 (1951). 

A. Mustafa and M. Kamel, Science 118, 411 (1953). 

H. G. Cutforth and P. W. Selwood, J. Am. Chem, Soc. 

70, 278 (1948). 

9. C. G. Moore, J. Chem. Soc, 1952, 4232. 

10. F. Krafft and W. Vorster, Ber. 26, 2813 (1893). 

11. W. Dilthey et al., J. prakt. Chem. [2] 124, 81 (1930). 

12. A. Schénberg and A. Mustafa, J. Chem. Soc. 1949, 889. 

13. A. Schénberg, O. Schiitz, and J. Peter, Ber. 62, 440 
(1929). 

14. A. Schénberg, Ber. 68, 163 (1935); A. Schénberg and 
M. Z. Barakat, J. Chem. Soc. 1949, 892. 

15. H. Hauptmann and B. Wladislaw, J. Am. Chem. Soc. 72, 
707, 710 (1950); H. Hauptmann et al., Ann. 576, 45 
(1952). 

16. W. Biltz, Z. anorg. Chem. 127, 181 (1923). 

17. J. F. Piecard, Ann. 381, 347 (1911). 

18. M. S. Kharasch, W. Nudenberg, and T. H. Meltzer, J. 
Org. Chem, 18, 1233 (1953). 

19. These experiments were performed by S. P. Kodama of 
the photometric laboratory of American Cyanamid Co. 

20. R. H. Kienle, G. L. Royer, and H. R. McCleary, Teatile 
Research J. 16, 616 (1946). 

21. R. H. Kienle and E. I. Stearns, Instruments 20, 1057 
(1947). 

22. A. C. Hardy, J. Opt. Soc. Amer, 25, 305 (1935); J. L. 
Michaelson, ibid. 28, 365 (1938). 

23. Chemical Abstracts 39, 5892, 5898 (1945). 


10 March 1954. 


The Isolation and Identification 
of “Bound” Morphine 


R. A. Seibert, C. E. Williams, and R. A. Huggins 


Department of Pharmacology, 
Baylor University College of Medicine and 
Department of Chemistry, University of Houston 


Gross and Thompson (1), for the dog, and Oberst 
(2, 3), for the human being, found that morphine 
was excreted in the urine, not only in the free form, 
but also in a combined form. Because other substances 
with either a phenolic or alcoholic hydroxyl group 
are excreted as glucuronides, it was suggested that 
morphine might also be excreted in this form. When 
the idea was tested (3) by measuring the concentra- 
tion of glucuronic acid in hydrolyzed urine after in- 
creasing doses of morphine, the, concentration was 
found to inerease proportionally. Thus, it was con- 
cluded that probably morphine was “bound” with 
glucuronic acid. 

Since the time of appearance of the afore-men- 
tioned references (1-3), no additional specifie identi- 
fication of “bound” morphine has been made. This 
paper (4) reports on the isolation and identification 
of the conjugated morphine. 

An 11-kg dog was anesthetized and infused with 4 g 
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of morphine sulfate during a 3-hr period. A total of 
110 ml of urine was collected during this period and 
the succeeding 3 hr. The total urine collected was 
treated with urease to remove urea and then evapo- 
rated to a small volume. The concentrated urine was 
chromatographed on Whatman No. 1 paper, using an 
n-butanol, acetic acid, water solvent of 10-3-4.5 ratio. 
The sheets, when sprayed with Munier’s alkaloid re- 
agent (5), showed a spot with an Rf of 0.16 to 0.20 
and a spot at an Rf of 0.55 to 0.60 [Fig. 1(2) ]. This 
higher spot corresponds to known morphine [Fig. 
1(1)]. The area with an Rf of 0.16 to 0.20 was eut 
from the paper, and this strip was placed in a Soxhlet 
apparatus. The paper was extracted by refluxing with 
absolute methanol to remove aleohol-soluble impuri- 
ties and then eluted by refluxing with distilled water. 
Chromatographing of the water eluate indicated a 
reasonably pure substance. However, the material ob- 
tained by evaporating the water eluate was recrystal- 
lized twice from methanol-water mixture and rechro- 
matographed [Fig. 1(3)]. 

Hydrolysis of the pure compound obtained from the 
water eluate was attempted in the following ways: 


_ with B-glucuronidase for 24 hr at 37°C at a pH of 


5.0; and by autoclaving in 1.0N HCl at 15 lb for 20 
min. Each of these solutions was .placed on paper in 
duplicate, one sheet being sprayed with Munier’s alka- 
loid reagent [Fig. 1(5, 6)] and the other being 
sprayed with aniline phthalate sugar spray [Fig. 
2(1, 2) ]. 

All hydrolyzed solutions treated with the alkaloid 
reagent gave a spot that is identical with the Rf of 
known morphine [Fig. 1(1, 5, 6)] and, when sprayed 
with the sugar reagent, gave three spots with Rf 


| 
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Fig. 1. (1) Known morphine. (2) Urine of morphinized 
dog showing spots with Rf 0.16 to 0.20 and Rf 0.55 to 
0.60. (3) Low Rf spot after separation from high Rf. 
(4) High Rf after separation. (5) Low Rf material after 
hydrolysis with 1.0N HCl in autoclave. (6) Low Rf hy- 
drolyzed with B-glucuronidase. 
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Fig. 2. (1) Low Rf substance autoclaved with 1.0N 


HCl. (2) Low Rf hydrolyzed with f-glucuronidase. (3) 
Known glucuronolactone heated with 0.1N HCl (4) 
Known glucuronolactone untreated. 


values of 0.16, 0.27, and 0.32. The spots with an Rf 
of 0.32 correspond to known glucuronolactone [Fig. 
2(4)], and the spot with an Rf of 0.16 corresponds 
to known glucuronie acid [ Fig. 2(3)]. The hydrolysis 
with 6-glucuronidase carried out on a small seale gave 
only one spot that has the same Rf as glucuronic acid 
[Fig. 2(2)]. The identity of the middle spot (Rf of 
0.27) is still unknown. Also, a portion of the acid 
hydrolyzed material gave a typical naphthoresorcinol 
test for uronic acids. 

The free morphine that was present in the urine 
was characterized by its Rf value, which corresponded 
to that of known morphine. Also, the material with 
an Rf of 0.55 to 0.60 was eluted with distilled water, 
the water eluate was saturated with sodium bicarbon- 
ate, and the erystals were collected by filtration. Solu- 
tion of these crystals and chromatographing gave Fig. 
1(4). On reerystallization, the material melted at the 
same temperature as that of a known morphine base, 
and a mixed melting point proved them to be identical. 
Further, picrates of both morphine and the unknown 
substance melted at the same temperature, as did a 
mixture of the two picrates. 

It is evident from these data that the excretion 
product of morphine is a glucuronide, the structure 
of which is now under investigation. 
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Chemical Similarity and Biological Activty 
of the Saponins Isolated from 
Alfalfa and Soybeans 


George C. Potter and Fred A. Kummerow 


Department of Food Technology, 
University of Illinois, Urbana 


A number of reasons have been given to explain the 
growth-depressing effect of uncooked soybean and of 
dehydrated alfalfa leaf meal. In the former, a trypsin- 
inhibiting factor (7, 2) and the availability of amino 
acids (3) and in the latter, its high fiber content (4) 
and the presence of a saponin (5) have been given as 
reasons for the growth-depressing action. Recently 
(6) alfalfa saponins also have been shown to cause 
bloat in ruminants. Saponins are glycosides that can 
be split on acid hydrolysis into sugars and erystalline 
saponogenins or genins, Studies in our laboratory (7) 
indicate that alfalfa saponins and soybean soyasapo- 
genols are similar in chemical structure and biological 
activity. 

At least three triterpene genins were isolated from 
dehydrated alfalfa leaf meal. Meal of weight 7.4 kg 
was extracted twice with hot 95 percent ethanol, the 
extract was freed from solvent, and the saponins were 
isolated and hydrolyzed by the procedure of Wall 


(8). The resulting 900-mg mixture of genins was dis- 
solved in benzene and passed through a 2 by 12-em 
column of alumina. The column was washed with 700 
ml of benzene and extruded and divided into three 
equal portions. The top portion (section I), upon elu- 
tion with 20 percent methanol in benzene and removal 
of the solvent, left a solid of 500 mg that had a melting 
point of 247° to 248°C and a specific rotation of 
+59°. The eluate from the middle portion (section 
II) contained 11 mg of solid, mp 285° to 286°C, and 
the bottom portion (section III) contained 30 mg of 
material, mp 233° to 235°C. When the material from 
section I was recrystallized from methanol, its melting 
point was raised to 258° to 259°C and its specific rota- 
tion to +88.7°. All the alfalfa genins gave a bright 
red turning to a deep red color on treatment with 
Liebermann-Burchard reagent, suggesting a triterpene 
nucleus. In analysis of section I for C,,H;,0., we eal- 
eulated C, 78.55; H, 10.99; we found C, 76.87; H, 
10.84. The materials were sublimed under high vacuum 
before analysis. 

Ochiai et al. (9) isolated a series of sapogenols 
from soybeans. Soyasapogenol B had a melting point 
of 259°C and a specific rotation of + 92.4. The soya- 
sapogenol B isolated by Meyer et al. (10) had a melt- 
ing point of 259° to 260°C and a specifie rotation of 
+90°. In analysis of soyasapogenol B for C,,H; 0, 
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Fig. 1. The upper curve represents the infrared spectrum of the alfalfa genin, mp 258° to 259°C; the lower curve 


represents the spectrum of soyasapogenol B prepared in our laboratory. A Perkin-Elmer model 21 double-beam 
spectrophotometer with a sodium chloride prism and cell and solutions of 2.5 percent genin in chloroform were 
used to obtain both curves. The absorption at 1680 em~ in the upper curve was probably due to a small amount of 
earbonyl-containing material. The amount present was too small to give a positive Lappin and Clark test (12). 
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we caleulated C, 78.55; H, 10.99; we found C, 78.48; 
H, 10.99. 

A sample of soyasapogenol B was prepared in our 
laboratory according to the method given by Ochiai 
et al. It had a melting point of 257° to 258°C and a 
mixed melting point with the alfalfa genin I of 255° 
to 256°C. Infrared data (11, 12) indicated closely re- 
lated structures for the two materials (Fig. 1). It is 
therefore suggested that the neutral saponins of 
alfalfa are of the same type as the neutral saponins of 
soybean in that both contain a triterpene nucleus in 
the aglucon portion (Fig. 2). 


CH,OH 
HO 


Fig. 2. The structure of soyasapogenol B, as given by 
Meyer et al. (10), appeared to be similar to the alfalfa 
genin, mp 258° to 259°C. 


Both the purified alfalfa and soybean saponins in- 
hibited the growth of chicks while their genins did not 
(13). At least part of the growth-depressing effect of 
uncooked soybean meal may be due, therefore, to the 
soyasapogenols which on cooking hydrolyze to non- 
toxie genins. If this cooking process is too mild, in- 
complete hydrolysis of the soyasapogenols could oceur. 
Such meals might cause bloat in ruminants and would 
explain the occurrence of bloat in cattle fed with un- 
toasted solvent-extracted soybean meal. On the other 
hand, the dehydrating conditions are too mild to hy- 
drolyze alfalfa saponin. 
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Tumor Induction in Drosophila melanogaster 
by Injection of e™¢u Larval Fluid 


M. H. Harnly,-L. Burton, F. Friedman, 
and M. J. Kopac 


Department of Biology, Washington Square College 
New York University, New York 


Hereditary melanotic tumors have been reported in 
Drosophila melanogaster by numerous workers (1-9). 
The expression of these pigmented growths is modi- 
fied by nutrition (2, 3,7, 10, 11), temperature (12, 13), 
irradiation with x-rays (6, 14-16), available oxygen 
(15, 16), estrogen-like compounds (17), and ear- 
cinogens (18). 

A hereditary pigmented tumor arose spontaneously 
in our ebony stock of Drosophila melanogaster. This 
hereditary tumor is determined by a gene (tu) on 
chromosome two at approximately locus 88 (19). De- 
pending upon the food available to the larvae or the 
temperature experienced by the larvae, the frequency 
of tumorous adults (homozygous) varies from 26 to 
90 percent (10, 12). X-rays applied at the proper de- 
velopmental stage also modify the penetrance of the 
tumor gene (14). Initial transplantation experiments 
of the pigmented growth into larvae of a nontumor 
strain indicated tremendous growth and subsequent 
appearance of multiple pigmented bodies. These find- 
ings were similar to those reported by Russell (8). 

Both host and donor larvae of 120 hr of age (from 
egg laying) were chosen as test animals, because of 
the high postoperative survival of host animals at 
this age. Repeated trials were made for each test. 
For each trial, 50 donor larvae of the desired stock 
were used in the preparation of the larval extract. 
The larvae were washed 3 times in Waddington’s in- 
sect Ringer’s solution, placed in a mortar, and ground 
to an amorphous mash in 8 drops of insect Ringer’s 
solution. The mixture of mashed larvae and insect 
Ringer’s was pipetted into a centrifuge tube and cen- 
trifuged at 5400 rev/min for 15 min. The acellular 
supernatant fluid was then transferred into a clean, 
cooled tube and immediately placed in an ice bath. 
The acellular nature of the fluid was regularly con- 
firmed microscopically by smears. The ice bath was 
employed to delay a blackening of the fluid extract 
that invariably occurred with the passage of time. 
The blackened fluid was so toxic that no animal in- 
jected with it ever survived the operation. 

The 120-hr-old larval hosts were washed in three 
consecutive baths of insect Ringer’s solution, dried, 
and etherized. The injection apparatus utilized in this 
experiment was essentially the same as that described 
by Ephrussi and Beadle (20), except that needle tips 
of very small diameter were used to reduce mortality. 
The needle was inserted at about the third or fourth 
segment from the posterior end of the larva. Fluid 
was administered until the larva was slightly dis- 
tended. The host larvae were then placed on moist 
filter paper until they had fully recovered from the 
anesthetic. Only active larvae that possessed a sear 
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Table 1. Response to larval extract injections. 


Dead pupae 


n 

5 

° ° 

g 

etu wild 160 66 40 39 54 54 
etu* wild 173 51 88 0 34 0 
etu yw 52 7 22 22 23 19 
wild yw 38 9 10 0 19 0 
yw wild 67 18 12 0 37 0 


*e tu donor reared on 2.5-percent “dead” brewer's yeast. 


in the body wall that had been formed from the clot 
caused by the insertion of the needle were transferred 
to fresh vials of food. All other larvae were discarded. 
Thereafter all animals were observed daily. 

Larvae that failed to pupate were removed and re- 
corded without reference to the possible presence or 
absence of tumors, since they might have died before 
a possible tumor agent could have operated. Animals 
that died in the pupal stage were dissected, and the 
presence of tumors was recorded. All adults were dis- 
sected, and the presence and number of observable 
tumors per animal were recorded. 

Three genotypes were used. The wild 51-52 stock 
had been inbred by single-pair sib matings for 51 gen- 
erations and subsequently for 52 generations. It is a 
uniform stock, and not one tumorous imago was ob- 
served in more than 10,000 reared at 25°C on stand- 
ard food, dissected, and examined (21). A yellow 
body, white eye (y w) stock maintained by mass mat- 
ings in our laboratory was a random selection from 
our stocks and was used as a second test line. The 
ebony tumor strain was the third genotype used. 

Insertion of the empty needle into the larva pro- 
duced an operational injury that constituted a control 
test of the induction of tumors, and pure insect Ring- 
er’s solution was injected as a check on its activity 
as a tumor-inducing agent. Nearly 100 larvae of the 
tumor-free strains were tested by each of these meth- 
ods, and none developed tumors. 

The results of body fluid injections (Table 1) dem- 
onstrate that a melanotic-tumor-inducing agent was 
present in the 120-hr-old larvae of the ebony tumor- 
ous strain. Though somewhat diluted in extraction, it 
induced tumors in 93 of 94 genetically nontumorous 
wild-type animals and in 41 or 45 genetically non- 
tumorous yellow white animals that survived long 
enough after the injection for tumors to develop (that 
is, through metamorphosis). The number of tumors 
formed in the wild-type adult hosts ranged from 1 to 
24 tumors per animal, with a mean value of 3.7 
melanotie tumors per adult fly. Conversely, the larval 
fluids of the wild 51-52 and yellow white nontumor- 
ous strains did not contain a tumor-inducing agent 
(Table 1). 

Although these two strains neither possessed the 
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tumor-inducing agent nor developed tumors under 
normal conditions, their larval tissue was reactive to 
the tumor-inducing agent of the ebony tumorous stock. 
This must mean that the tumor gene on chromosome 
two is synthesizing or controlling the synthesis of 
this tumor-inducing agent. It is specific to larval tis- 
sue, since it is incapable of inducing tumors in imag- 
inal disk tissue. The degree of its specificity—that is, 
the types of larval tissue reactive to it—is being de- 
termined by histological studies (22). Whether this 
specificity actually resides in the agent or in the tissue 
is not yet known. If, in our other tumor strains, the 
hereditary tumors developing in imaginal disk (imago) 
tissue are due to an inducing agent, then it must be 
one of a different nature, since no larval tissue tumors 
are formed in these animals. 

When first instar larvae of the ebony tumorous stock 
were raised on a sterile 2.5-percent “dead” brewer's 
yeast medium, 26 percent of the 580 emerged adults 
showed the pigmented tumor. This is in direct contrast 
to the fact that when similar aged larvae of the same 
stock developed on the normal cornmeal-molasses me- 
dium, 83 percent of the 726 emerged adults were 
tumorous. Therefore, extracts were made of the 120- 
hr-old larvae of the ebony tumorous strain that had 
been reared on sterile 2.5-percent “dead” brewer’s 
yeast medium, These extracts were injected, in a series 
of three trials, into 120-hr-old larvae of the nontumor- 
ous 51-52 strain (Table 1). None of the 114 host ani- 
mals surviving to metamorphosis possessed melanotic 
growths. 

Injection of extracts obtained from donor larvae of 
the ebony tumorous strain that had been reared on a 
normal cornmeal-molasses medium produced tumors 
in 93 of the 94 injected wild 51-52 host larvae. When 
donor larvae were reared on the 2.5-percent “dead” 
brewer’s yeast medium, extracts from these animals 
were not capable of inducing tumors in the wild 51-52 
host animals. These facts indicate that the tumor- 
inducing capacity of donor larval extracts is modified 
by the nutrition available to developing larvae of the 
ebony tumorous strain. 
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Serologic Differences in Strains of 
Herpes Simplex Virus 


C. Ray Womack and Brewster P. Hunt 


Department of Microbiology, Louisiana State University 
School of Medicine, New Orleans 


Previous serologic studies have yielded conflicting 
evidence on the occurrence of antigenie differences 
among strains of herpes simplex virus. In some eross- 
neutralization tests in mice (1) and in mouse and 
chick embryos (2), antigenic differences were consid- 
ered to have been demonstrated. No serologic differ- 
enees were noted, however, in the strains examined in 
other observations involving neutralization in chick 
embryos (3, 4) and in infant mice (5) or employing 
cross-complement fixation (4, 6). In none of these 
experiments did the number of strains tested exceed 
four. 

Current opinion appears to favor the belief that 
strains of herpes virus are remarkably uniform in 
their serologic behavior. Nevertheless, puzzling im- 
munologie behavior has been observed occasionally 
(7, 8), suggesting that antigenic dissimilarity of 
herpes strains may indeed exist. 


Table 1. Cross-complement fixation titers with six 
strains of herpes simplex and their antiserums, 


Antiserum 
~ AS AH OC HF RH WG 
AS 8* 4 8 0 0 0 
AH 16 16 16 4 0 8 
o’c 16 16 64 8 8 8 
HF 8 8 8 8 0 4 
RH 4 8 8 4 32 32 
WG 0 0 4 0 8 32 


* Reciprocal of serum titer. 


Table 2. 


In order to examine the latter possibility, immune 
serums were obtained from rabbits that survived cor- 
neal infection with 11 strains of herpes virus that had 
been adapted to growth in the chick embryo. Nine of 
these were adapted to the chick embryo following iso- 
lation in eggs and two (HF and O’C) were laboratory 
strains previously passed in rabbits or mice. All 
showed the usual biologic properties of herpes sim- 
plex virus, and all but three produced symptomatic 
encephalitis in the rabbit. 

Cross-complement fixation tests have been carried 
out between six of these viruses and their antiserums. 
All antiserums were tested simultaneously against a 
single antigen. Antigens consisted of bacteriologieally 
sterile amniotic fluids from chick embryos dying after 
yolk-sae inoculation. Their optimal dilution was de- 
termined by a grid titration (antigen dilutions versus 
serum dilutions) with the homologous antiserum. Two 
minimal hemolytie units of complement were used in 
the tests, which were completed after 18-hr over-night 
fixation at 4°C by the addition of sensitized cells. The 
end-point chosen was 3+ fixation (50 percent hemol- 
ysis). The usual controls for specificity of the reae- 
tions were carried out simultaneously with the tests. 

The titers obtained in the cross serologic examina- 
tion of the six strains are presented in Table 1. A 
calculation of 2-titer ratios (9-11) yields the values 
appearing in Table 2. A ratio of 50-percent similarity 
in strains (ratio 44) or greater indicates relative sero- 
logie identity of strains, and a relationship of less 
than 50 percent (ratio < 14) is required for demon- 
stration of serologic differences. It is evident that, 
even in this limited group of strains, striking anti- 
genic differences obtain between the closely related 
strains AS and AH on the one hand and the closely 
related strains RH and WG on the other. The other 
two strains are intermediate in their relationships to 
these extremes. Recent studies by Jawetz et al. (12) 
support the view that antigenic dissimilarity in herpes 
strains has been clearly demonstrated. 

Additional observations on the relationship of these 
strains to others are being carried out by cross-com- 
plement fixation tests, and cross-neutralization tests 
along similar lines are in progress. 
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Cross antigenic relationships of six strains of herpes simplex. First figures refer to 2-titer antigenic 


ratios. Values in parentheses are percentages of relationship between strains. 


AS. AH orc HF RH WG 
AS 1 (100) 

AH 3, (71.4) 1 (100) 

orc 4 (50.0) 4 (50.0) 1 (100) 

HF 3, (35.7) + (50.0) 2; (35.7) 1 (100) 

RH (12.5) (12.5) (17.5) (12.5) 1 (100) 

WG ( 6.3) (12.5) (12.5) (12.5) + (50.0) 
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Nonmarine Miocene Arthropods 
from California* 


Allison R. Palmer, U.S. Geological Survey 
U.S. Geological Survey, Washington 25, D.C. 
Allen M. Bassett 

U.S. Geological Survey, Claremont, California 


An excellently preserved fauna consisting mostly of 
fossil insects, arachnids, and branchiopods has been 
discovered in lacustrine deposits of middle Miocene or 
older age in the Calico Mountains, Mojave Desert, 
California. The composition of the fauna secured to 
date is shown in Table 1. Most of the specimens ex- 
eept the dragonfly nymphs, which are 18 mm long, 
have a maximum dimension of less than 3 mm. 

The insects are preserved in petroliferous limestone 
nodules associated with bedded borates. At least three 
modes of preservation have been observed. 

The dragonfly nymphs are preserved in calcite, the 
remainder of the specimens are preserved either in 
silica or in apparently only slightly altered organic 
material. Most of the specimens are uncrushed, and 
the quality of the preservation is such that hairs on 
the body and appendages are preserved. Figure 1 il- 


* Publication authorized by the Director, U.S. Geological 
Survey. 


Fig. 1. Ventral view of 
a silicified adult midge. 
(x 20) 
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lustrates some of the detailed characteristics that are 
preserved. 

The dragonfly nymphs were almost completely en- 
closed within limestone nodules when found. They 
have been excavated with a fine chisel-edged needle. 
The remainder of the specimens have been obtained 
from insoluble residues of limestone nodules digested 
in formie acid. Neither the organic nor the siliceous 
material appears to be affected by this acid. Most of 
the specimens are completely free of enclosing sedi- 
ment and may be treated for study in much the same 
way as modern specimens. 

Caleareous nodules in other fresh-water lake de- 
posits of the Tertiary period should be examined for 
insect material. If additional specimens found at other 
localities are comparable in quality to those already 
discovered, the relatively unexploited field of strati- 
graphie paleoentomology may become a valuable tool 
in the study of the Tertiary lake deposits of western 
United States. In cooperation with entomologists of 
the U.S. Department of Agriculture and some univer- 
sities, we are presently engaged in the study and de- 
seription of the geologic and biologie implications of 
the insect fauna outlined in this paper. 

The locality from which the insects have been col- 
lected is in the southeastern Calico Mountains about 
5 mi north of Yermo and 1500 ft east of the Mule 
Canyon road, in the NEY, NW‘ see. 25, T. 10 N., 
R. 1 E., San Bernardino Meridian, Mojave Desert, 
California. 

The geology of the Calico Mountains has been 
mapped recently by Thane H. MecCulloh of the U.S. 
Geological Survey. He has divided the Tertiary section 
in the vicinity of the insect beds into four major lithic 
units : 

4) Fluviatile and lacustrine sandstone, siltstone, 
mudstone, limestone, and conglomerate (1000+ ft). 

3) Massive resistant hornblende andesite flow brec- 
cia (0 to 500 ft). 

2) Thin- to medium-bedded lacustrine sandstone, 
siltstone, and shale containing numerous limestone 
beds in the lower half and gypsum, howlite, and cole- 
manite beds locally near the top (900 to 1100 ft) ; the 
fossil insects are found near the top of this unit. 


Table 1. Composition of the fauna. 


Approx. 
No.of Approx. 
Non-  speci- % of 


Kind of fossil Aquatie aquatic mens fauna 
May-fly nymph x 1 = % 
Dragonfly nymph x 4 1 
Thrips x 17 5 
True bug (3 species) x 4 1 
Beetle larva x 130 30 
Midge (2 species) 100 25 

Larva x (23) (6) 

Pupa x (55) (15) 

Adults x (14) (4) 
Mite (2 species) x 6 > 2 
Spider x 2 
Fairy shrimp x 150+ 35 
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1) Tuffaceous sandstone, tuff, tuff breecia and vol- 
canie mudflow deposits (5000 to 10,000 ft), resting on 
varied pre-Tertiary rocks. 

These four units are conformable in this area, al- 
though there is an unconformity at the top of the 
lowest unit, 1, a few miles to the west. 

The only diagnostic fossils so far found in the afore- 
described Tertiary section are in unit 4. Mammals of 
early late Miocene age have been identified by G. 
Edward Lewis from the upper part of the unit, and 
late middle (?) Miocene mammals occur near the base. 
Since the inseet-bearing beds lie in unit 2, econform- 
ably under these Miocene beds, they also are believed 
to be of Miocene age. 

The limestone nodules are associated with the borate 
beds and oceur in brown paper-thin shales, laminated 
siltstones, and thin limestone beds that weather to gray 
and buff colors and form badlands beneath the cliff- 
forming andesite flow breccia. The nodules range from 
a fraction of an inch to several inches in diameter and 
are generally spheroidal, but some are flatter parallel 
to the stratification, and some have a small central de- 
pression on the top surface. Microscopie examination 
of erushed nodules indicates that they are composed 
of finely crystalline calcium carbonate with a minor 
amount of dark oily material. 


15 June 1954. 


Inhibition of Virus Infections of 
Certain Plants by Extracts from 
Capsicum frutescens L.* 


C. D. McKeen 
Science Service Laboratory, Harrow, Ontario 


The transmission and ready identification of viruses 
from certain plant genera and species are rendered 
difficult or impossible because of the presence of sub- 
stances in extracts of these plants that inhibit the in- 
fection of indicator and other hosts. Extracts from 
Phytolacea (1-3), Dianthus (4), encumber (5), and a 
number of chenopodiaceous plants (6,7) contain such 
inhibitive substances. The paucity and sometimes the 
complete absence of characteristic symptoms follow- 
ing the mechanical inoculation of certain indicator 
hosts with juice expressed from sweet pepper plants 
(Capsicum frutescens L.) infected with cucumber 
mosaic and tobacco etch viruses indicated the existence 
of an inhibitor in pepper. 

When juice expressed from the leaves of pepper 
plants infected with cucumber mosaie virus (CMV) 
was rubbed on the primary leaves of cowpea that had 
been lightly dusted with earborundum, one or two dis- 
crete, reddish, local lesions developed occasionally, and 
frequently no lesions appeared. The same results were 
obtained when the inoculum was obtained from re- 
cently infected pepper plants and from those showing 
long-standing infections. In contrast, however, inocu- 
lum obtained from infected burley tobacco plants 
yielded large numbers of local lesions on every inocu- 
lated leaf of cowpea. The results of five separate tests 
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in which the extract from infeeted pepper was eom- 
pared with an extract from infeeted tobaceo gave an 
average of 0.4 lesions from the former and 150.6 from 
the latter. Three different isolates of CMV yielded 
essentially similar results. Furthermore, inoculations 
on Chenopodium hybridum L., another local lesion host 
for this virus, yielded correspondingly similar results. 

Other infectivity tests were conducted in which 
CMV juice expressed from tobacco was adulterated 
with a few drops of healthy pepper extract. Assays of 
the adulterated and unadulterated juices were made 
on cowpea and C. hybridwm. In six tests the average 
number of lesions per eowpea leaf was 7.9 for the 
former and 220.7 for the latter, and on C. hybridum 
the average number of lesions recorded was 10.2 fol- 
lowing inoculation with the adulterated juice and 133.0 
with the unadulterated juice. 

As demonstrated by the local lesion response on 
cowpea, pepper extract was shown to be capable of 
reducing the infectivity of CMV, regardless of whether 
the virus was multiplied in Nicotiana tabacum L., N. 
glutinosa L., or in cucumber. 

Other similar inoculations involving two different 
strains of ringspot virus isolated from tobacco and 
from cucumber showed that pepper extract almost 
completely inhibited the development of local lesions 
on cowpea and on C. hybridum. Moreover, the adul- 
teration of infective juice of tobacco ringspot virus 
with a few drops of healthy pepper extract reduced 
local lesion production on tobacco. 

In addition, other mechanical inoculations disclosed 
that the percentage of successful transmissions with 
tobacco etch virus by rubbing the leaves of cape goose- 
berry (Physalis peruviana L.) with juice expressed 
from infected pepper, as compared with that from 
tobacco, was relatively low. Furthermore, the adultera- 
tion of infective juice of the etch virus obtained from 
tobacco with a few drops of pepper extract decreased 
primary lesions on the inoculated leaves of burley 
tobaceo by as much as 7 or 8 times. 

Although assay tests indicated that the concentra- 
tion of both cucumber mosaic and tobacco etch viruses 
in pepper was extremely low, nevertheless, in view of 
the afore-described evidence this may not be the true 
picture. The presence of virus inhibitors makes it 
necessary to exercise caution when estimating, by 
means of local lesion assays, the concentration of a 
virus in several different hosts. 
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Communications 


Glycogen Deposits in Gingival Tissue 


Glycogen deposits have been associated with keratin 
production in wound healing (1), hair growth (2), 
and eyclic changes in the endometrium (3), where the 
glycogen is regarded as a possible source of energy 
for the production of keratin. Heavy deposits of gly- 
cogen are present in the keratinized marginal epi- 
thelium of inflamed, human gingival tissue but not in 
the adjacent nonkeratinized crevicular epithelium that 
lines the gingival pocket. Gingival tissue from the gin- 
gival margin and interdental papilla was, therefore, 
examined (4) to see if any relationship existed; biopsy 
material was collected from 15 patients with clinically 
normal gingivae or only very slight marginal gingivitis 
and 41 with gingivitis or periodontitis. 

In normal gingivae the marginal epithelium was 
keratinized and free from glycogen deposits. In the 
inflamed gingivae, where leucocytic infiltration of only 
the connective tissue occurred, glycogen was deposited 
in the superficial cells of the marginal epithelium 
where the ribonucleic acid (R.N.A.) content was low, 
irrespective of the state of keratinization of the epi- 
thelium. Glycogen was not deposited in those portions 
of the marginal or crevicular epithelium where leuco- 
eytic infiltration extended from the connective tissue 
into the epithelium; R.N.A. content was low in these 
areas. 

Menkin (5) has shown that in inflammation in dia- 
beties, protein of the damaged tissue is broken down 
to glucose (gluconeogenesis) with a resultant increase 
in glueose in inflammatory exudates. In nondiabeties, 
the glucose is usually removed by glycolysis, but it is 
suggested that, in the inflamed gingiva, the glucose is 
not all broken down. This glucose could diffuse out of 
sites of inflammation (6), and on a cellular level glu- 
cose could diffuse into and accumulate in adjacent 
epithelium and be stored as glycogen. 

Concentration of R.N.A. is high where growth is 
taking place, and in my material glycogen was not 
deposited in the basal cells of the epithelium where 
the R.N.A. concentration was high; these cells appar- 
ently use any extra glucose in growth and cell division. 
In the Malpighian and more superficial layers, how- 
ever, R.N.A. was low and mitotic figures entirely ab- 
sent; these cells apparently do not use any extra glu- 
cose as a source of energy but deposit it as glycogen. 
These results are supported by observations made on 
skin (7). 

The nonoccurrence of deposits of glycogen in the in- 
flamed nonkeratinized crevicular epithelium may be 
explained by infiltration of this tissue by leucocytes 
and other elements; leucocytes possess both amylase 
and nuclease. It is known that some intercellular sub- 
stance is lost in this region, so that enzymes could 
more readily diffuse into the epithelium, either from 
the gingival pocket or from the inflamed subepithelial 
zone; also glucose could more readily diffuse out of 
the epithelium. 
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It is suggested, therefore, that the reason for gly- 
cogen deposition in inflamed gingiva is the presence 
of excess glucose (from gluconeogenesis) that diffuses 
into the epithelium. The glycogen that is deposited is 
apparently from glucose in excess of that which might 
be needed for keratinization and other syntheses and 
appears to be a mechanism for disposal of unwanted 
glucose. 

A detailed report of this work will be published in 
the Journal of Periodontology. 

Marcaret R. Dewar 
Institute of Dental Research, 
United Dental Hospital of Sydney, Australia 
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Dust-Snow Storm in the Minneapolis— 
St. Paul Area on 12 March 1954 


Dust storms are very common in the United States 
and have been discussed in the literature many times 
(1). The present notice is, therefore, only a local ree- 
ord on one of such storms in the Twin Cities. This 
dust-snow storm took place on Friday, 12 March 1954, 
after an extremely dry winter. In the early morning, 
the sky became yellowish-reddish in color, and the 
snow was a notably dirty, pinkish color. At places the 
dust accumulated on the surface of the snow, owing to 
sorting by the wind, which reached velocities of 40 to 
50 mi/hr. Similar “red snow” was reported by the 
local press and radios over all of the upper Midwest 
as well as in other states. The snowfall on the next 
day was represented by usual pure white snow in Min- 
neapolis. The dust was too fine for usual microscopic 
study, and only a few small angular quartz grains and 
some indeterminable organic (?) tissue have been ob- 
served. An x-ray study of the dust collected at the 
University of Minnesota, Minneapolis campus, showed 
the presence of quartz and feldspar patterns. The 
abundance of these two minerals was typical also for 
the dust storm in 1918 and other storms. The presence 
of quartz was recorded also on a thermodifferential 
curve made from the dust. The bitumina extraction of 
2 g of dust with carbon disulfide in a Sohxlet-Allihn 
extractor showed a presence of lipoids in the amount 
of about 0.5 percent by weight. The origin of the red 
color of the snow is somewhat uncertain. It may be ex- 
plained, perhaps, by the presence of small amounts 
of iron hydroxide pigment in the dust. 
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The water precipitated during the day of the storm, 
as reported by the weather bureau, was 0.66 in. A spot 
sample of snow collected on the campus showed 2.98 g 
of dust per liter of water. This gives an average 
amount of dust of 128.8 tons/mi?. Even reducing this 
number to 50 tons because of the possibility of uneven 
distribution of dust, it would amount to a minimum 
of 75,000 tons of dust falling on the basie Twin City 
area—about 1500 mi*. 

N. Proxopovicu 
Minnesota Geological Survey, Minneapolis 14 
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On the Fluorometric Determination 
of N?-Methylnicotinamide 


Huff and Perlzweig (1) developed a fluorometric 
method for the estimation of N'-methylnicotinamide 
based on the condensation of it with acetone under 
alkaline conditions. Huff (2) has shown the econden- 
sation product to be a highly fluorescent napthyridine 
derivative. More recently, Kato et al. (3) have re- 
ported that the intensity of fluorescence may be in- 
creased when samples of N*-methylnicotinamide are 
treated with alkaline hydrogen peroxide before the 
analytic procedure is applied. We have found that pre- 
treatment of samples with alkaline or neutral hy- 
drogen peroxide may completely destroy N*-methyl- 
nicotinamide, depending on the concentration and on 
length of time in which the samples are in contact with 
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FLUORESCENCE 
PERCENT OF UNCATALYSED REACTION 
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Fig. 1. Effect of hydrogen peroxide on the -fluorescence 
of N’-methylnicotinamide condensed with alkaline acetone: 
A, N*-methylnicotinamide samples pretreated with neutral 
hydrogen peroxide; B, N*-methylnicotinamide samples 
treated with hydrogen peroxide after the addition of 
acetone and alkali. Data obtained by the analytic pro- 
cedure of Huff and Perlzweig (1) using 0.8 pg. N*-methyl- 
nicotinamide in a final volume of 10 ml. The fluorescence 
of the uncatalyzed reaction was arbitrarily taken as zero. 
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peroxide (4). Huff and Perlzweig have previously 
mentioned the rapid destruction of N*-methylnico- 
tinamide in alkaline solution. 

Hydrogen peroxide, however, is effective in eatalyz- 
ing the reaction when the peroxide is added to the 
reaction mixture after the acetone and alkali additions 
(Fig. 1). A plot of peroxide concentration versus the 
change in fluorescence from that of the uneatalyzed re- 
action demonstrates the concentration of peroxide 
necessary to obtain maximum fluorescence. At concen- 
trations greater than the optimum, N*-methylniecotin- 
amide may be destroyed. Pretreatment of the samples 
with neutral hydrogen peroxide, immediately before 
application of the analytic procedure, resulted in a 
lower fluorescence response at the optimum coneentra- 
tion of peroxide and in greater destruction of N'- 
methylnicotinamide at high coneentrations of perox- 
ide. 

The data also indicate the necessity for rigid control 
of peroxide concentrations in order to obtain repro- 
ducible results. 

In a study of the factors affecting the analytic pro- 
eedure, we have found that a large number of inor- 
ganic elements catalyze the formation of a fluorescent 
derivative. Iridium and cerium salts have the greatest 
activity at concentrations of 5x10-* and 8x10 M, 
respectively. These salts are almost 1000 times more 
active than hydrogen peroxide at optimum concentra- 
tions. A complete report of the factors affecting the 
formation of the napthyridine derivative is in prepa- 
ration and will be published elsewhere. 

Harotp L. RosentTHa. 
Rochester 8, New York 
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A New Enemy of the Oyster Drill 


It has been reported that the oyster drill, Urosal- 
pine cinerea (Say), and Eupleura caudata (Say) is 
its own worst predator (1). However, the moon snail, 
Polinices duplicata (Say), may in some areas destroy 
more oyster drills than the drills themselves destroy. 

Dead drills from the Lower Miah Maull area of 
Delaware Bay, 937 in number, were examined for 
cause of death. Of these, 100 contained the large, heav- 
ily countersunk hole typical of the moon snail, and 76 
contained the small, slightly countersunk hole typical 
of the oyster drill. These dead drills were obtained 
from material removed from the leased oyster beds by 
drill sereens and a drill dredge. Drill sereens and drill 
dredges are screening devices used by the oystermen 
to remove drills from their oyster beds. 
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To check these field observations, 23 oyster drilis 
and three moon snails were placed together in a labo- 
ratory aquarium. At the end of 4 mo, one moon snail 
and one oyster drill were alive. The other two moon 
snails and 22 drills had been eaten by the moon 
snail(s). 

It is possible that some eases of drill death pre- 
viously attributed to cannibalism were cases of moon 
snail predation. 

FRANKLIN B. FLOWER 
Oyster Research Laboratory, 
New Jersey Agricultural Experiment Station, 
Rutgers University 
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Brochosomes and Leafhoppers 


Brochosomes (Gr. fedxos, mesh of a net; owpa, 
body) are hollow spheroids varying in diameter from 
240 to 600 mu which, because of a fixed arrangement 
of high and low electron-scattering areas, appear as 
netted bodies. They are found on the wings, wing 
seales, and hairs of many insects [G. 8. Tulloch and 
J. E. Shapiro, Bull. Brooklyn Ent. Soc. 48 (3), 57 
(1953) ]. Their regular occurrence on a large number 
of leafhoppers representing several species from 
widely separated areas in the United States suggested 
that the brochosome-leafhopper association was not a 
easual one. Further studies dealing with the geo- 
graphic range of this relationship are reported here 
along with data obtained by following the develop- 
ment of one species of leafhopper from egg to adult. 

Leafhoppers were obtained from many sources 
throughout the world and prepared for examination 
under the electron microscope in the following man- 
ner. Wings were removed and placed in a drop of 
water on Formvar-filmed 200-mesh screening and al- 
lowed to dry at room temperature. By this technique, 
the wing is flattened and fixed to the film and some of 
the brochosomes, which are easily dislodged, are pulled 
to the periphery of the drop of water and there be- 
come fixed to the clear film. As a result of this survey, 
leafhoppers positive for brochosomes have been re- 
corded from the United States, Mexico, Panama, Cuba, 
Jamaica, Peru, Belgian Congo, India, Pakistan, and 
China. Thus far, not a single leafhopper, regardless 
of its geographic origin, has been found free of bro- 
chosomes. Although material from Europe and Aus- 
tralia has not been examined, there is good indication 
from the available data of the universal nature of the 
brochosome-leafhopper association. 

Other studies have been concerned with the pres- 
ence or absence of brochosomes in the egg and in the 
several instars found in the development of the aster 
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leafhopper, Macrosteles divisus, obtained from a 
laboratory colony. The eggs were removed from the 
host-plant tissues and from the female, macerated in 
a drop of water, and allowed to dry on the Formvar 
film. Sinee the early instars lack wings or wing pads, 
hody fluids were utilized by employing the smear tech- 
nique. For the older instars, the wings were mounted 
directly on the Formvar. Examination of these prepa- 
rations under the electron microscope revealed that 
(i) eggs removed from the female as well as those 
dissected from plant tissues 1 and 8 days following 
deposition were negative; (ii) all specimens from the 
different instars, prepared either from body fluids or 
wing surfaces, were positive, although the body fluid 
material (instars I and II) gave a smaller brocho- 
somal yield than the wings of the later instars. 

The close association of brochosomes and leafhop- 
pers both geographically and developmentally indi- 
cates that this relationship is not fortuitous. The pres- 
ence of brochosomes in the body fluids suggests that 
they may be metabolic derivatives which reach the sur- 
face of the body through the pore canals. 

G. 8. TuLLocu 

J. E. SHapiro 
Biology Research Laboratory, Brooklyn College, 
Brooklyn 10, New York 
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Limitations of the Symmetry Criteria for 
Optical Inactivity and Resolvability 


Renewed interest in the subject of optical inactiv- 
ity (1) has stimulated the present inquiry into the 
generality of symmetry criteria. 

The criteria employed for predicting optical activity 
or nonactivity from a knowledge of the structure of a 
compound have evolved, in the historical sense, from 
Pasteur’s original broad recognition of molecular dis- 
symmetry, through Le Bel and van’t Hoff’s somewhat 
more restrictive theory of the asymmetric carbon 
atom, to the presently accepted view that from sym- 
metry properties of the molecule alone one may be 
able to predict resolvability or the lack thereof (2). 
These views, in their modern context, may be stated 
briefly as follows. 

Given the structural formula of a compound and 
some understanding of the energy barriers restricting 
bond distortion, it may be supposed that each molecule 
in the statistically significant aggregate is capable of 
assuming a number of reasonable conformations 
which, through bond rotation and distortion, are mu- 
tually interconvertible. In all cases so far considered, 
without exception, there exists at least one conforma- 
tion (the “symmetry conformation’) that possesses 
reflection symmetry—mirror-axes, for exaniple, point, 
plane, or four n-fold alternating axis of symmetry; 
this conformation ean be superimposed on its mirror 
image by the application of symmetry operations 
alone. The remaining dissymetric conformations are 
evenly distributed between nonsuperimposable enanti- 
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omers, representing in their totality a large number 
of transient dl-pairs. According to the presently ae- 
cepted symmetry criteria, the availability of any sym- 
metry conformation(s) is deemed sufficient basis for 
declaring the molecular aggregate optically inactive 
and nonresolvable. Thus, for example, the fact that 
one symmetry conformation may ordinarily be writ- 
ten for 2,2’diphenie acid, or two for meso-tartaric 
acid, is enough to predict the optical inactivity of 
either compound. Conversely, the absence of symmetry 
conformations permits the prediction of optical activ- 
ity, or resolvability in the case of racemic mixtures. 

The usefulness of symmetry criteria is evident, yet 
it is a remarkable fact that apparently no cases con- 
stituting exceptions to this doctrine have heretofore 
been considered as such. Since the sole necessary eri- 
terion for optical inactivity is the presence, in the 
molecular system, of an equal number of conforma- 
tional and/or configurational enantiomers, it was 
tempting to postulate a ease of an optically inactive 
and configurationally pure compound not possessing 
a symmetry conformation. Consider, for example, the 
hypothetical structure shown in Fig. 1. It may be 
assumed that rotation is virtually free about bonds a, 
whereas rotation about bond b is effectively restricted 
to eliminate conformations containing a planar bi- 
phenyl system. Compounds possessing the structural 
features illustrated may exist in three stereoisomeric 
modifications: d,l, and meso. It must now be empha- 
sized that no conformation conceivable for the meso 
modification possesses reflection symmetry; that is, 
the symmetry criteria are here no longer applicable. 
Although any given conformation having the planes 
of the phenyl rings at right angles to one another can- 
not possibly be superimposed upon its enantiomer 
through the application of symmetry operations alone, 
an interconversion between the enantiomers will still 
take place by virtue of rotation around bonds a. In 
consequence, the molecular aggregate, consisting ex- 
clusively of transient dl-pairs, is optically inactive 
and not resolvable, in the operational sense that meso- 
tartaric acid is not resolvable. 

It must be noted that this ease is dissimilar to super- 
ficially analogous eases such as (a*)(at)C(a-)(a-), 
where a* and a~ represent dissymetrie groupings (for 
example, sec.-butyl) of opposite configuration: such a 
compound possesses a symmetry conformation having 
a fourfold alternating axis of symmetry. 

One additional aspect of interest in the situation 
here outlined is that conformational racemization, in 


CH, Cc 


H 

cu-c_¢_S——< >—C—CH, 


| \ou, | CH, | 
a 


a 

Fig. 1. Meso-4,4’—Di(sec.-buty]) -2,6,2’,6’-tetramethylbi- 
phenyl, example of a molecule possessing no alternating 
axis of symmetry. 
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the case of this type of compound, cannot proceed via 

a symmetric intermediate. It follows that in general 

a symmetric intermediate need not, and sometimes 

cannot, be invoked to account for racemization. 
Kurt Mistow 

W. H. Nichols Chemical Laboratory, 

New York University, New York 53 
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Some Problems Concerning the Distribution 
of the Late Paleozoic Gastropod 
Om phalotrochus* 


The genus Omphalotrochus Meek is a wide-ranging 
stratigraphically significant gastropod. Its importance 
has received acknowledgment in designation of the 
Omphalotrochus zone in the Moscow basin of Russia. 
This zone is classified by most Russian geologists as 
Upper Carboniferous and is correlated with beds 
underlying the Pseudoschwagerina zone (1). The base 
of the Pseudoschwagerina zone is considered by some 
Russian and many American geologists to mark the 
base of the Permian system. 

In other areas of Russia, Omphalotrochus occurs 
in the Pseudoschwagerima zone. For this reason, and 
because Omphalotrochus had not been reported from 
beds below those correlated with the American Wolf- 
camp formation, Knight suggested that the “Omphalo- 
trochus beds of the Timan arch [Russia] should be 
included with the Pseudoschwagerina beds and that 
they, together with the intervening Cora beds, are the 
Russian equivalent of the American Wolfcamp series” 
(2). He tentatively referred the entire interval to the 
basal Permian, but so far as is known, this suggestion 
has not been adopted by Russian geologists. The pur- 
pose of this note is to record other occurrences of 
Omphalotrochus and to mention the implications of 
these findings in correlation of strata of late Paleozoic 
age. 

The west Texas Wolfcamp formation contains, 
among other fossils, Pseudoschwagerina and Omphalo- 
trochus. Omphalotrochus has been collected recently 
from the upper part of the Uddenites zone, directly 
below the Wolfcamp formation, but Pseudoschwag- 
erina appears to be lacking from this zone. 

Most American geologists dealing with upper Paleo- 
zoie stratigraphy consider the Wolfeamp formation 
to be the approximate equivalent of the Russian 
Pseudoschwagerina zone and classify it as lower Per- 
mian or Permian (?). The age of the Uddenites zone 
has been a controversial subject, some stratigraphers 
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considering it Permian and others Pennsylvanian 
(Upper Carboniferous). Most published opinion at 
present favors a Pennsylvanian age. 

The presence of Omphalotrochus in the Uddenites 
zone, below Pseudoschwagerina, suggests that the 
range of the genus is similar in Russia and west 
Texas. According to last-known stratigraphic assign- 
ments of the Russian type Permian section (1), 
Omphalotrochus is not a “guide fossil” to the Permian 
but would rather be indicative of late Carboniferous 
age. If the Uddenites zone is considered Permian, then 
the Moscow basin is the only area where Omphalo- 
trochus occurs below rocks that a large group of geolo- 
gists classify as basal Permian. An alternative is to 
consider the Omphalotrochus zone as a faunal facies 
of the lower part of the Pseudoschwagerina zone—es- 
sentially what Knight suggested. 

Within the United States, Omphalotrochus is known 
from California, Nevada, Wyoming, Arizona, New 
Mexico, west Texas, north-central Texas, and Kansas. 
It ranges from the Uddenites zone to Permian beds, 
correlated with the Leonard formation, above the 
Wolfcamp. My study suggests that there are more 
than the two species now described from North Amer- 
ica. Discrimination of these several species may 
show that they have value for regional correlation. 
Omphalotrochus ferrieri Girty and Omphalotrochus 
conotdeus Girty, described from the Phosphoria for- 
mation, probably should be referred to another genus. 

The geographic distribution of species of this genus 
needs further study. For example, 0. whitneyi (Meek) 
from California (McCloud limestone-Permian?) may 
oceur in west Texas. A specimen similar to O. whitneyi 
has been illustrated from the Donetz basin, and the 
species has been reported from the Timan area (3). 
If these and the American form are conspecific, this 
species ranges from latitude 65°N to 32°N. 

Omphalotrochus obtusispira (Shumard), from west 
Texas (Hueco limestone-Permian?) has been reported 
from Peru (4). A remarkably similar species, O. gerthi 
Wanner, has been named from Indonesia (5). Insofar 
as one can tell from illustrations, these two named 
species could be conspecific. If this is so, the species 
has a geographic range not only from 32°N latitude 
to 15°S latitude, but also halfway around the world. 

These afore-mentioned ranges are remarkable for 
any benthonie animal, living or fossil. If the possible 
identity of species and their distributions mentioned 
are substantiated, they will support the idea of widely 
uniform climatic conditions and interconnected shal- 
low migration routes during late Paleozoic time. 

L. YOcHELSON 
U.S. Geological Survey, Washington 25, D.C. 
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An Ultra-Fine-Grained Light-Sensitive 
Film of Optional Density 


The following technique has been developed by the 
writer to produce an extremely dense and fine-grained 
light-sensitive dispersion of a silver halide that re- 
sponds to development and fixing—although, as might 
be expected, the light sensitivity is not great. 

A layer of collodion is spread upon a sheet of glass 
and stripped off after drying. This film is floated, with 
the assistance of a support, on the surface of a solu- 
tion containing either the halide or the silver salt, 
while the solution containing the other ion is carefully 
poured on top of the film. 

Since the diffusion rate through the film j is propor- 
tional to the concentration, a precipitate of silver 
halide coats the side of the film opposite the solution 
that is too concentrated. By altering the concentration 
of one solution, however, a colloidal deposit forms 
within the body of the film itself and, if time enough 
is allowed, almost any desired density may be attained. 
The grain is so fine that it selectively scatters blue 
light and is not resolved by an ordinary microscope. 

It would seem that a medium with these properties 
could be put to many interesting uses. It should prove 
expedient for constructing reticules and diffraction 
gratings photographically and for other applications 
requiring photographic miniaturization. 

An interesting observation made during these ex- 
periments is that if the collodion is poured directly 
onto an aqueous surface and allowed to spread into a 
film, a molecular orientation apparently takes place 
at the interface which renders the film impermeable 
to the diffusion of ions. 

M. J. OLSEN 
Nichols, Florida 
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Electrocardiograms 
Phonocardiograms 
Pressures 
Temperatures 
Sphygmograms 
Plethysmograms 
Pneumotachograms 
Oximeler readings 
‘. Oscilloscope readings 
Ballistocardiograms 
Vectorcardiograms 
‘ Pneumograms 
‘ \Myograms 


You name it and a 
Sanborn system will record it! 


Listed above are the phenomena most likely to be recorded by 
biophysical research workers, according to a recent survey 
planned to keep Sanborn Company informed as to research 
instrumental needs. 


Most preferred for this work are Sanborn 1-, 2-, and 
4-channel systems — available complete, or in the form of separale 
components or units (amplifiers, pre-amplifiers and recorders) to be 
combined or integrated by the user with other laboratory 
equipment. (The Sanborn photographic recorder — Twin-Beam, 
Model 62 — is, by virtue of its “high speed”’ galvanometers, 
particularly adapted to the recording of such types of phenomena as 
phonocardiograms, and small animal electrocardiograms.) 

All Sanborn direct writing systems produce permanent, continuous 
strip-chart records withoul the use of ink, via a heated stylus, on 
plastic-coated chart paper. Records are in true rectangular 
coordinates (with negligible tangent error), making them far 
easier to read and analyze, and permitting more accurate 
correlation when two or more channels are used simultaneously. 


Other advantages, such as high torque movement, * 

interchangeability of amplifiers, choice of paper travel speeds, 
built-in timer and code marker and others are representative also ad .— At} 2 
of the reasons why SANBORN is the recording system of mailing list. 4 you ore not already 
on this list and would like te be 
preference in a long and growing list of research, testing, and kept up-to-date on Sanborn 
production laboratories. yo send your name 
te evr inquiry 


director. 
SANBORN COMPANY 


‘Cambridge 39, Massachusetts | 
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MODERN PHYSICS FOR THE ENGINEER 


Edited by Louis N. RIDENOUR, Vice-President, In- 
ternational Telemeter Corporation, and Visiting 
Professor of Engineering, University of California, 
Los Angeles. In press 


A collection of lectures delivered at the University of 
California at Los Angeles designed to provide the 
reader who has some technical knowledge with a brief 
account of some of the more interesting developments 
in the fundamental science underlying all engineer- 
ing. Here is a significant contribution to scientific 
literature in the twentieth century. 


BIOLOGICAL EFFECTS OF 
EXTERNAL RADIATION 


Edited by HENry A. BLAIR, University of Rochester 
School of Medicine and Dentistry. National Nuclear 
Energy Series. Division IV, Volume 2. 528 pages, 
$7.00 


The studies in this volume represent a major part 
of the work done at the University of Rochester dur- 
ing the war period on the biological effects of X radia- 
tion along with a collaborative study of the chronic 
effects of neutron irradiation with the Biochemical 
Foundation, Newark, Delaware. The experiments 
were planned with the objectives of obtaining a 
description of the lethality and of the pathological 
and genetic effects of both acute and chronic irradia- 
tion and of developing clinical criteria for detection 
of minimal effects of radiation in exposed personnel. 


INTRODUCTION TO ATOMIC PHYSICS. 
New second edition 


By OTTO OLDENBERG, Harvard University. 436 
pages, $6.00 


The second edition of this well-known book covers the 
entire field of atomic physics and includes recent de- 
velopments in nuclear physics and cosmic rays. The 
text endeavors to train the student not to accept on 
authority theoretical statements on atoms, nuclei or 
rays, and emphasis therefore, is placed on the relation 
of the theoretical picture to the basic experiments. 
Problem material has been almost doubled in the 
second edition. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


330 West 42nd Street - New York 36,N. Y. 
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GARCEAU ELECTROENCEPHALOGRAPHS 


A.C. Operated No Batteries 
Inkless "Writing Require no Shielding Acetyicholinesterase 


Shipped Ready to Run Prompt Delivery 


THE JUNIOR GARCEAU wif 


ELECTROENCEPHALOGRAPH 
A simplified inexpensive instrument for recording electrical \ 


potentials of the brain. Built-in interference eliminators 
mit use anywhere. Inkless records—no pphotography = Im- 
development required. any 
2 of the 10 leads. Price $575. 00 complete. 


All Garceau Electroencephalographs operate en- 
tirely from the 115 volts 50 or 60 cycle power lines. 
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ELECTRO-MEDICAL LABORATORY, INC. | 
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Probit Paper 


GET YOUR ADVANCE COPY 


of the General Program-Directory 
of the Berkeley Meeting of the AAAS 
By first class mail — early in December 


The General Program-Directory of the 121st Meeting of the AAAS on the campus of the University 
of California, Berkeley, Dec. 26—31, 1954, will be available to anyone, at cost, within the first week in 
December—whether he can attend the Meeting or not. You will want the General Program-Directory 
for your reference shelf. 


Program content Directory content 
1. The three-part General Symposium: “Science and 1. AAAS officers, staff, committees for 1954. 
Society.” 
2. Programs of the 18 AAAS sections (symposia and 2. Complete roll of AAAS presidents and their fields. 
contributed papers). 3. The 260 affiliated organizations. 
, f th than 70 participati ieties. 
4. Historical sketch and organization of the Associa- 
4. The Special Sessions: AAAS, Academy Conference, tion; the Constitution and By!aws. 
Third Berkeley Symposium on Mathematical Statis- 
tics and Probability, Conference on Scientific Edi- 5. Publications of the Association. 
torial Problems, National Geographic Society, Pa- 
cific Science Board, Phi Beta Kappa, Phi Kappa Phi, 6. AAAS Awards and Grants—including all past 
RESA, Sigma Xi. winners. 
5. Details of the Gymnasium for Men—center of the ty 
6. Titles of the latest foreign and domestic scientific 8. Section committees (Council members) in detail. 
films to be shown in the AAAS Science Theatre. . 
7. Exhibitors in the 1954 Annual Exposition of Science 
and Industry and descriptions of their exhibits. 10. Future Meetings of the AAAS—through 1958. 


Advance Registration 


Advance registration has these decided advantages: 1) You avoid delay at the Registration Center upon arrival; 
2) You receive the General Program-Directory in ample time to decide, unhurriedly, which events and sessions you 
particularly wish to attend; 3) Your name is posted in the Visible Directory as the Meeting opens. 


The following coupon may be used both by advance registrants and by those who wish only 
the advance copy of the General Program-Directory. 


——-— THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM-DIRECTORY ——— 


la. (] Enclosed is $2.50 for my advance Registration Fee which brings me the Program-Directory, Convention 
Badge, and all privileges of the Meeting. 


1b. (] Enclosed is $1.50 for only the Program-Directory. (It is understood that, if I should attend the Meeting 


later, the Badge—which is necessary for all privileges of the Meeting—will be secured for $1.00 more.) 
(Check one) 


(Please print or typewrite) (Last) (First) (Initial ) 


3. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION 


5. YOUR FIELD OF INTEREST 


6. CONVENTION ADDRESS 


(May be added later, after arrival) 


Please mail this Coupon and your check or money order for $2.50 or $1.50 to the 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, N.W., Washington 5, D. C. 
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SLEEPING ACCOMMODATIONS AT 121st AAAS MEETING 
Berkeley, California, December 26-31, 1954 


The hotel, motel, and dormitory sleeping accommodations—their rates and the application coupon below— 
are for your convenience in making room reservations in Berkeley. Please send your application directly to the 
AAAS Housing Bureau and thereby avoid delay and confusion. The experienced Bureau will make assignments 
promptly; a confirmation will be sent you in two weeks or less. Single rooms may become scarce; double rooms 
for single occupancy cost more; if possible, share a twin-bedded room with a colleague—and also save. Mail your 
application now to secure your first choice of desired accommodations. All requests for reservations must give a 
definite date and estimated hour of arrival and also probable date of departure. 


HOTELS SINGLE DOUBLE TWIN SUITE 
Claremont 5.00—11.00 8.00—13.00 8.00—13.00 14.00—20.00 
Durant 4.00— 7.00 6.00— 9.00 6.50—10.00 10.00—16.00 
Shattuck 5.00—10.00 7.00—10.00 7.50—10.00 10.00—18.00 
Other hotels 3.00— 5.00 3.50— 5.00 4.00— 6.50 7.00—10.00 

(Note: Most hotels have singles without private bath at $2.00—-$3.50 per night) 

MOTELS FAMILY ROOMS 
Berkeley Plaza 5.00 6.00 7.00 8.50—12.00 
California 4.00— 4.50 4.50— 5.00 5.50 6.00— 7.00 
Golden Bear 4.50— 5.00 5.00— 7.00 6.00— 8.00 7.50—10.00 
Other motels 4.00— 5.00 4.00— 6.00 5.50— 8.50 6.00—12.00 

Dormitory Accommodations: NOTE: The 766 units in the University of California dormitories are primarily for students, 

y ger faculty bers, a not on expense accounts. Occupancy, two persons per room; rate, $2.00 the first night, 
$1.00 per night thereafter, per person. : 

International House: Singles only, without private bath, $2.50 per night. 

For a discussion of the headquarters of the participating societies and sections, please see Association Affairs, Science, July 23, or 

The Scientific Monthly, August. 


ca —— THIS IS YOUR HOUSING RESERVATION COUPON -——————-—-—-—- 


AAAS Housing Bureau 
Berkeley 4, California 


Please reserve the following accommodations for the 121st Meeting of the AAAS in Berkeley, Dec. 26-31, 1954: 


(State name of hotel, motel, or other) 

TEL AND MOTEL 
eewee Single Room Desired Rate ....... Maximum Rate ....... a DEPOSIT 
er Double-bedded Room Desired Rate ....... Maximum Rate ....... | $5.00 per reservation or 
Pr Twin-bedded Room Desired Rate ....... Maximum Rate ....... | $10.00 _per room (re- 

‘ funded if cancelled before 

ees Suite Desired Rate ....... Maximum Rate ....... Dec. 17) 
vee Dormitory Unit(s)—two persons per room at $2.00 each first night, $1.00 per | Make checks payable to 
night thereafter. “AAAS Housing Bureau.” 


The name and address of each person, including yourself, must be listed. A:tach list if this space is insufficient. 


(These must be indicated—add approximate hour, a.m. or p.m.) 
(Individual requesting reservation) (please print or type) 
(Street) (City and Zone) — (State) 2 


I (will) (will not) have an automobile at the Meeting. 


Mail this now to the Housing Bureau (address above). Enclose hotel or motel room deposit. Make checks payable to 
AAAS HOUSING BUREAU. Rooms will be assigned and confirmed in order of receipt of reservation. 
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PERSONNEL PLACEMENT | 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in Ss. 
and 76 foreign countries — at a very low cost 

CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 


7 times in 1 year 17.50 per inch 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


OPEN 


BIOMETRICIAN — MICROBIOLOGIST 


Ph.D., with experience in techniques for the 
bioassay of antibiotics. Midwestern ethical pharma- 
ceutical company. Please send complete resume. 
Our employees know of this opening. Write to: 


BOX 197, SCIENCE 


Biologist, Ph.D. or M.S. to teach biology and participate in EEG 
research program. Albers Biological Laboratory, Xavier University, 
Cincinnati 7, Ohio. X 


POStTIONS WaNTED 


Bacteriologist, female, 25, M.A. Teaching and research experience. 
Advertising and journalism background. Presently employed as 
technical writer. Desires interesting position with varied duties. 
Willing to travel. Will relocate. Box 209, SCIENCE. x 


Biologist, Ph.D., entomology, public health, wildlife, physiology. 
4 years Government service environmental sanitation, pest control. 
Interested college teaching, industry. Max Wilcomb, Zoology, 
Oklahoma University, Norman, Oklahoma. 8/13 


Biologist, M.A. (Zoology) plus 31 hours. Genetics, Physiology, 
Embryology. Available two weeks notice. North Central states. 
Box 204, SCIENCE, 7/30, 8/6 


D.Sc. Pharmacy with Pharmacology major; Publications. Desires 
research position. Box 208, SCIENCE. * 4 


Internist (Hematology)—37; Board Certified; FACP; available 
for interesting and challenging opportunity (research, academic, 
clinical or other). Experience qualifies for research (basic and 
clinical) and/or teaching; organization and management; medical 
editing and public relations; direction of graduate students and 
resident training program; clinical activities. In 10th year large 
midwestern medical college; currently associate professor. Box 211, 
SCIENCE. 8/13, 20, 27 


Ph.D. Majors in Plant Ecology and physiology. Minors in agron- 
omy and zoology. Desire teaching position. John Butler, Botany 
Department, University of Wisconsin, Madison, Wisc. 8/13, 20 


(a) Ph.D., Zoology; four years’ teaching; four years, research 
chemist, chemical company. (b) Anatomist; Ph.D.; three years, 
teaching assistant, medical school anatomy department. Medical 
Bureau (Burneice Larson, Director) Palmolive Building, Chicago. 


Pharmacologist: Ph.D.; Industrial and teaching ee Prefer 
research position. Box 307, SCIENCE. 7/30, 8/6, 13 


Vertebrate Zoologist, Ph.D., desires position where research is 
encouraged. Experienced Comparative Anatomy, Endocrinology, 
Histology, Mammalian Anatomy and Physiology, Genetics, Evolu- 
tion. Box 210, SCIENCE. 


43 replies!! 


Within ten days 43 replies were received to a 
single “Box Number” ad in the Personnel Place- 
ment section of SCIENCE. Your own ad, here, will 
produce prompt results, at a minimum cost. Send 
your “copy”, now. 


Dow Fellowship in Chemical Oceanography. Fuli time student 
status. $125.00 month for 12 months plus tuition and some sup- 
plies. Department of Oceanography, Texas A. and M. College, 
College Station, Texas. . 


Graduate Fellowships. Three Teaching Fellowships available, each 
carrying a stipend of $1,800, requiring 15 hours of assistance. 
Applications of graduate students with 2 years of graduate study 
are invited. Chemistry Department, Heward University, Washing- 
ton 1, D. C. 8/20 


(a) Physician, preferably ery to join staff of clinical investi- 
gation, large company; East. h.D., preferably in pharmaceuti- 
cal chemistry, with hh in pharmacy, pharmacology or 
organic chemistry; academic appointment; East; rank, salary 
dependent qualifications. {c) Virologist to head department micro- 
biology section, analytical, control and development chemists ; 
pharmaceutical company; East. (d) Industrial hygienist; insurance 
company; Midwest. (e) Chemist, M.S., qualified operate flame- 
photometer; medical school pathology department. S8-1 Medical 
Bureau (Burneice Larson, Director) Palmolive Building, Chicago. 


Wanted: Research Virologist, Ph.D.; preferably with experience in 
tissue culture methods. Large pharmaceutical manufacturer. East. 
Salary open. Box 213, SCIENCE. 8/13 


Wanted: Cytologist—cytogeneticist for teaching and research; and, 
Plant Pathologist for extension at midwestern state college. Box 
212, SCIENCE. 8/13, 20, 27 


—The MARKET PLACE— 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 
a 17.50 per inch 


ar 
52 times in 1 year 12. 50 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


BOOKS AND MaGazines 
WANTED TO PURCHASE ... — | ome 


WALTER J. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 
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MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries — Sets and runs — Single titles 
Please send us your want list 
STECHERT - HAFNER, INC. 3] East 10th St., New York 3 
Ihe World's Leading International Booksellers 


BACK NUMBER PERIODICALS Bought and Sold 


@ Tell us what you want?—What have you to offer? 
Abrahams Magazine Service DEPT. P, 56 E. 13th ST. 
ablished 1889 NEW YORK 3, N. Y. 


SUPPLIES AND EQUIPMENT 


ALBINO RATS tess 


the veterinarian 
HYPOPHYSECTOMIZED RATS 


to you” 
* Descendants the Sprague-Dawley 
and W: Strains 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical files you ors Nek “in to oer 
at high market prices. Write Dept. A3S i’s. 

Boston 


WISCONSIN 
ALUMNI 


LABORATORY SERVICES W 


FOUNDATION) Project research and consultation in Bio- 
chemistry, Chemistry, Bacteriology and En- 

tomology 
Screening of compounds for insecticidal, fungicidal 


and bactericidal properties ® Biological evaluation 
and chemical determination of insecticides ® Peet- 
Grady and C.S.M.A. aerosol tests © Warfarin assays 


Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P.O. BOX 2059-V e MADISON 1, WISCONSIN 


LOOKING FOR A PUBLISHER? 


Write for Free Booklet sc. telling = we can publish 
your book. All j sore 
VANTAGE PRESS, Inc. @ 120 W. 31 ‘St., New York 
In Calif.: 6356 Hollywood Bivd., Hollywood 28 


SUPPLIES AND EQUIPMENT || 


RABBIT SERUM 


for Laboratory Use 
SUPPLIED FRESH — GUARANTEED PURE 
REFRIGERATED SHIPMENTS 
Also: LIVE RABBITS 
for Laboratory use. 


Amos Rabbitry-Box 6102-Richmond, Va. 75437 


HENRY L. posts, D.V.M. 
President and Director 
THE CHARLES RIVER BREEDING LABS. 
No. Wilmington, Mass. 
PURINES 
and other tagged compounds 
OF HIGH RADIOPURITY 
ISOTOPES SPECIALTIES CO. 
ALBINO MICE 
STOKELY-PETERSON, INC. Gos 
Price list on request * Phone 5-1487 
RSCo Free catalogs available: 
e C* Labeled Compounds, +1054A 
e Electrophoresis Apparatus, +254A 
e Chromatography Equipment, +1354A 
RESEARCH SPECIALTIES CO 
1148 Walnut St. Berkeley 7, Calif 


4 


SACRIFICE 
ULTRACENTRIFUGE EQUIPMENT 


Drastic reductions up to 80% of list price on 
precision built items for ultracentrifuge ma- 
chines of the Rockerfeller or Beams type. In- 
clude optical rotors, multi-tube rotors, concen- 
tration rotors, optical cells, air drive turbines. 


DIOPTRIC ENGINEERING LABORATORIES 
47 West 56th Street, New York 19, N. Y. 


(THIS is the EXACT SIZE RECTANGLE “XIN Sreumenrs 

on the oe Finder containing 

over 20900 lines and indicia, 

They form a simple, non-marking 

device for the microscopist to re=- 

locate fields of interest in a 

vantages: Superb precision— 

with interchangeability; non-des- LOVINS ENGINEERING 

tructjxe; used by substitution.) COMPANY 


No. 201-050-150 


FIELD FINDER 


6 Aveust 1954 


WRITE FOR BULLETIN SILVER SPRING. MD. 
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BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


MARKET PLACE 


SUPPLIES AND EQUIPMENT 


=ALBINO RATS 


Our mass production methods insure 
greatest uniformity and consistency 
Price list on request 
DAN ROLFSMEYER CO. @ Phone 6-6149 
Route 3, Syene Road, Madison, Wisconsin 


ERC. 
NINHYDRIN CHEMICAL CO 
L-GLUTAMINE Rockford, 


offers precision equipment for the 
histology and chemical iaboratory. 
215 East 149th Street * New York 51, N.Y. 


A High-Speed Scale-of-1,000 Unit for 
Proportional, Scintillation, or GM Counting 


@ Plug-in scaling assemblies @ High-Precision built-in timer 
@ Optional high-voltage ranges @ 2 microsecond resolu: 


MODEL DS-1 


$645.00 


F.0.B. INDIANAPOLIS 


FREE CATALOG 


Catalog-S-8 covers NMC's complete line 
of nuclear instruments. 


Foremost Manufacturer 
of Proportional Counters 


Nuclear Measurements Corp. 


2460 ARLINGTON AVE. INDIANAPOLIS is, 


16A 


SUPPLIES AND EQUIPMENT 


PARASITOLOGICAL PREPARATIONS 


e high quality — low priced. Write for catalog 
TROPICAL BIOLOGICALS @ P.O. Box 2227, San Juan, Puerto Rico. 


CONSISTENT RATS & MICE 


All animals antibiotic free 


BUDD MT. RODENT FARM 
CHESTER, N. J. 


Breeders of a recognized strain 
of Wistar rats and W.S. mice 


@ RARE 
STAINS @ COMMON 
Price list on Request 


461 Bloor St.. W. 
STARKMAN Biological Laboratory bd Toronto, Canada 


BIND °EM... 
and you'll 
find them! 


Keep your copies of SCIENCE always available for quick, 
easy reference in this attractive, practical binder. Simply 
snap the magazine in or out in a few seconds—no punch- 
ing or multilating. It opens FLAT—for easy reference and 
readability. Sturdily constructed—holds 26 issues. 


This beautiful maroon buckram binder stamped in gold 
leaf will make a fine addition to your library. Only $2.75 
postpaid (personal check or Money Order please). 
Name, 75¢ extra—year of issue, 50¢ extra. ORDER 
YOURS NOW! 


SCIENCE @ 1515 Mass. Ave., N.W., Washington 5, D. C. 


SCIENCE, VOL. 120 
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fast, accurate. 


SURFACE 


AND 


This apparatus employs the ring method for 
precise determination of both surface and interfacial 
tensions to values reproducible within plus or minus 0.05 
dyne. Its operation is exceedingly simple and a complete 
determination can be made in from 15 to 30 seconds. 
Readings are direct from the scale without mathematical 
calculations. 


The Cenco-du Nouy Tensiometer is a precision instrument, 
carefully and ruggedly built for long, dependable service. 
There are two types available. 


No. 70535, for measurement of surface tensions and all interfacial 
tensions by upward pull of ring, complete with No. 70541A Torsion 
Wire; No. 70537 Platinum-iridium Ring, 6 cm; olive green 
enameled case and directions . . . each $193.95 


No. 70545 (illustrated), for measurement of forces required to 
break liquid interfaces by both upward and downward movement 
of ring. Completely assembled with No. 70541A Torsion Wire; 
No. 70542 Platinum-iridium Ring, 6 cm; olive green enameled 
case and directions . . . each $282.15 


Our Bulletin No. 102 “Surface Phenomena,” contains full 
details about this equipment. Write for your free copy today. 


1718-M IRVING PARK ROAD 


« «+ one dependable source of CHICAGO NEWARK jOSTO! 
in 


DETROIT 


cenco CENTRAL SCIENTIFIC COMPANY 
CHICAGO 13, 
SAN FRANCISCO 
SANTA CLARA LOS ANGELES TORONTO MONTREAL VANCOUVER OTTAWA 


15, items 
| REFINERY SUPPLY COMPANY 


houses. 624 EAST FOURTH STREET @© TULSA 3,0KLAHOMA 
HOUSTON 3, TEXAS 


2215 McKINNEY AVENUE 
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In tests involving quantitative 
colorimetric determinations—the AO 
Spencer Colorimeter is preferred! Simple 
operation, accuracy, dependability, a 
feature which permits direct percentage 
readings as well as conventional use, plus 
a host of practical improvements are 
reponsible for the instrument’s wide 
acceptance. 


Easy maintenance of this Duboscq- 

type colorimeter is assured by the dust-tight 
optical system, a minimum of moving 

parts, and flared fused or separable cups. 
Interchangeable parts, a chemically- 
resistant baked black enamel finish and 
chromium-plated moving parts contribute to 
economical long life. Constant illumination 
is provided by the built-in light source, 
while a true daylight quality is 

simulated by the blue eyepiece filter. 


Designed to load from the front, with 
the eyepiece inclined toward the operator 
and low positioned control knobs for 
working comfort—the sturdy 

AO Spencer Colorimeter is truly the 
outstanding instrument in its field. 


World's 
Largest 
Optical 
Manufacturers 


INSTRUMENT DIVISION, BUFFALO, NEW YORK 
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